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^-PARTICULAR FRACTURES CONTINUED. 






CHAP. V. 



«* c- 



i^MHiB FiUiCTURBS OP THE LeO. 



We are now come to the consideration of 
anotlil^ irabb/tafii clisd of accidents, viz., frac- 
ti|tes^ of the boH^S of the leg. Fractures of 
thes^^r. bones .are ^probably &r more frequent 
thaik>3flua(liliir» injuries invany othei^ part of the 
fef0fly> In themselvM they ^tte -siitaple acci- 
dents^ and when properly managed, are easily 
brought to a ravourable termination; but, as 
they are commonly ^nted, they are frequently 
followed with mudbfpsformity and lameness. 
The causes of these eirils, I shall endeavour to 
explain as I proceed, and, I hope I shall be 

c c 
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enabled to express myself, so as to be rightly 
understood by all those who feel an interest in 
the subject, and whose business it is to study 
the management of these, in common with all 
other accidents, that they may not injure their 
patients by ignorance, nor be instrumental in 
destroying their own reputation. 



I 



Sec. 1. — Causes, Nature, and Symptoms, of 
Simple Fractures of the Leg. 

There are two bones in the leg. The tibia or 
larger bone is articulated to the femur, and 
forms with it a hinge-like joint. The same 
kind of joint is formed where this bone is con- 
nected to the bones of the foot ; but the fibula, 
placed at the outer side of the tibia, assists in 
the formation of the ancle-joint. 

Fractures of the bones of the leg may occur 
at any part, and in one or more situations. 
When both bones are broken, the fracture of 
one may be situated at a considerable distance 
from that of the other. The fractures may be 
transverse, oblique, or comminuted; they may 
be attended with httle or much laceration of 
the surrounding jiarts. 



I 
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■ TTie causes of fracture of the bones of the ' 
r are blows, falls, the passage of licavy bodies 
ler the leg, twists of the foot, &c. 



tiBe 



Fractures of the small bone are most com- 
monly produced by a violent twist of the foot ; 
but they are often occasioned, also, by a blow 
upon the outer side of the leg. When the bone 
is broken, with but little laceration of the soft 
parts, the fractured cuds arc sometimes held so 
firmly together, as to require rather a })rac- 
tised hand to discover the existence of the frac- 
Generally, however, there is no diffi- 

Ity experienced. Preternatural motion and 
crepitus become evident, by rolling the foot 
rather strongly upon the tibia, or by abducting, 
adducting, flexing, or bending it ; also, by press- 
ing the fibula towards the side of the tibia, or 
backward or forward. The fractured ends are 
usually drawn a little towards the tibia. The 
patient can stand upon the limb generally, and 
frequently walk ; not, however, without feelii^ 
a sensation of weakness and pain in the situa- 
tion of the fracture. 



Symptonu of 
rracture of the 
fibula. 



I !■ Fractures of the lai^ bone of the leg are for c 
'^hemoBt part easily discovered. Yielding and 
crepitus are commonly perceived when any 
cc2 
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forciHc attempt is made to bend the bone, and 
generally wben the upper part of the bone is 
fixed, and the foot is at the same time forcibly 
rotated. When the fracture is unattended with 
any considerable laceration, crepitus is not al- 
ways easily elicited. 



Sometimes a portion of the head of the tibia 
is split oft" obliquely into the knee-joint, in a 
direction downward and outward, or downwwd 
and inward. This variety may be easily ascer- 
tained, by abducting and adducting tlie leg while 
the thigh is fixed. When an oblique fracture 
of this description exists, an angle will be formed 
at the outer or inner side of the knee, when the 
leg is moved laterally upon the femur. If the 
fracture divides the inner half of the head of 
the bone from the shaft, an angle projecting 
outward will be produced, by adducting the 
leg; and, if the outer half be separated, an 
angle may be formed projecting to the inner 
side, when the leg is abducted, though tliis 
would probably not be in so great a degree un- 
less the 6bula also be broken. In order that 
these symptoms might be rendered evident, it is 
necessary to hold the limb in the extended po- 
sition. The scientific surgeon will be able to 
distinguish a fracture of this kind, from a firitc- 
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tare separating one of the condyles from the 
shaft of the femur, by the independent motion,. 
of the separated portion, which he will per- 
ceive, by grasping the head of the tibia, while 
the leg is being moved from side to side. 

"■ When both bones arc broken, the symptoms Bothb 
are always very evident. Preternatural motion 
and crepitus, and more or less displacement, can 
always be readily produced, by a slight exami- 
nation of the parts. 



it 



The most common situation of fracture in the 
llK»es of the leg is just above the ancle, where 
the bones are smallest. When the fracture 
happens in consequence of a violent twist of the 
foot, which is a very common cause, the fibula, 
is generally broken about two inches and a half 
above the point of the malleolus ; and, if both 
bones are broken, the fracture of the tibia is 
usually through the base^ and frequently ob- 
lUque. 



■ 



The displacement which is observed in frac- i 
rbires of the leg varies according to the situa- 
tipn and direction of the fracture and the degree 
of laceration of the surrounding parts which ac- 
companies it. When only one of the bones is 




rtUtibiA. 
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broken, the displacement in the lon^tndiilid 
direction can be but slight, tnit it is sonaetlWM 
considerable in the transverse. ^■ 

In a transverse fracture of the til^a,' if tfifepe 
be any displacement, it is almost always sligh* ; 
but when the botie is divided obliquely, add tfei^ 
fracture is of the loose kind, the broken «ndv 
are generally forced into unnAtnral pcwitirflW 
When the fracture extends dotfttward a^'ifflfl 
ward, the broken extremity of the lower pwlSoll 
is commonly displaced outward towards ''tiW^ 
fibula ; when it runs through the bone d6<WP 
ward and backward, the fractured end of the 
lower portion projects forward, and -^ften 
threatens to come through the skm ; ' Mkm 
downward and forward, the fractured «ft^-i$f 
the upper |iortion projects forward ; and wjtofl 
downward and outward, the limb coitimwl^ 
npiHsars \m\i at the seat of fraetufft, both teo^ 
liuH^d «H||(U ki^iuK drawn towwds thft fibtha 
Wlum II |Hirliouofthe head of the bone n MefmA^ 
raUMi by a IVactun) luunin;; downwsurd and outs» 
wanlitiv dowuwa^tl and inw^rd^ it bccMoea diau^ 
\^%sw\ dommavfU i^^rly in the Arediom cf 
llm IfinK <Hain»tw uf th^ boM ; but tbia arill 
¥Miy <i| mwNi^ in iUtfiNrmt ca^eai ia some i». 
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ll^ppen to be influenced by the action of muscle* 

tached to it, and other circumstances attending 
B fracture. 

-When the malleolus of the fibula is broken otihefibui*. 
it sometimes becomes displaced backward ; 
is also the case with respect to the fractured 
and of the upper portion, when a fracture hap- 
pens near to the head of the fibula. Wiien the 
fracture is in any part of the body of the bone, 
at ft little distance from either extremity, the 
bfoken ends generally approach the tibia, and 
of them often lies behind the other. 



^fcthr 



,Tbe situation of the fractured extremities, or both b 
respect to each other, when botli bones are 
is for the most part the same as when 
only one is divided, but the displacement which 
occurs is commonly much more extensive. In 
transverse fracture, the displacement is gene- 
raUy angular, and usually accompanied with a 
twist o( the lower portion, producing eversion 
or inversion of the foot. When the fracture is 
oblique, the displacement is usually of that des- 
cription which I have called transverse, longi- 
Ibdinal, and angular, accompanied with eversion 
or< inversion of the foot. Of all the oblique 
fftictures of the body of the tibia, when the 



AlHila M slia hnkea, tfac wmtti diflk«|t 4> 
treaty by tbe coomiofi aieaoi^ Jf flMtjiwJbwh 

divides the bone in a directioii doymwai^md 
backward. The cacue irf* this diffieot^ is Ute 
i|ction]of the atensors of the fiiot, k^ wlwh 
the foQtil.drami backward, and. thei^poiiitDii^ 
the fractured end of the lower portioa irieMod 
upward and forward i^iost the inbegimi^ntbiki 
front Qf the leg. This direcm|jpiof the :feactai)e 
iff however, of rare occurrenccfi wdthottghH^ 
difficulty of managing it by any of theidootei^ 
mncea usually adopted, is such, that greatidtt- 
formity can scarcely be avcnded, I find thatiit 
is easily controlled by the plan of treatment of 
which IvShall presently have.acca8ion to taoett. 

S^ftC. 9.->Qmi«kmi Mods ^ I\rtata^ ^aqrfr 

Hr^ Kh art s qf the Leg, 

• ... I 

^ IpMMkl «>^9«l» t» lie «ktNne4ia the 
WMMt <*( dU (JniK^WN^ «« t!» k«ep tkoB i 

l»^Ml|jL ii|Mk iiWilk «»«lMr. iRocdnrto 
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pTrtpw to adopt such mechanicBl meims as 
will enable us to answer the following indi- 
itions : Ist. To fix the knee and ancle-jointa. 
To prevent eversion or inversion of the 
3d. To support the heel. 4th. To sup- i 
Iport the sole of the foot. 5th. To keep up 
LcKteasion and counter-extension if necessary. 
6th. To prevent transverse displacement what- . 
ever be tlie situation or course of the fracture. 
7th. To keep the fractured ends from inde- 
pendent motion upon one another, when the | 
bunk is moved, or passive motion is givi 
limb. 



.:Now let us investigate the usual modes of 1 
treating fractures of the leg, in order to see how ' 
&r they tend to answer the indications which 
ive been pointed out. 



The mechanical means commonly employed „ 
.are split-deal splints, junks of dlB'erent lengths, 
•harp's splints, and Asilini^s trough ; and various 
-modifications of these contrivances have been 
'tried from time to time, but I am not aware 
-that they are in any way superior in efl'cct to i 
tjiose which I have mentioned. 



L lilplit-tdeal splints of o 
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to reach from the knee to the ancle, ope- 
rate upon fractured bones much in the same 
.manner as short junks (Fig. a). The direct 

7^. '..■■iri >..!> *ji(t .bawl I 




t«n<icncy ol both these plaM of treatei^nb 
neither uf which is very often resorted to, is tq 
produce an a[>[iroximation of the sides of me 
tibia uiid libula, and thus to assist the musqlea 
in proilucing deformity of the limb. The spht- 
dcal splints and short junks steady the fractured 
parts a little, but do not answer etfectually any ■ 
one of the indications above-mentioned. This ! 
will be rendered evident by considering the pt*-? 
sition of the bones of the leg with respect to 
one another. Every one who knows any thing 
of anatomy, is aware that these bones are in j 
contact only at the ends, where they are joined ' 
together laterally in a manner which I need nofc 
describe. The bodies of the bones, in a natural 
state, are separated considerably from eacbi 
other, hence it will appear that when one oc 
both bones are bi-oken through the bodies, these 
splints, which act as a broad ligature placed < 
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fifdrly fotitod the leg, most have the eflect of 
i^ltt^ng^ the bones to approach each other in 
fft^fetdttil direction. If the fibula only is frac- 
tured, the fractured ends are pressed inward 
against the ^de of the tibia, to which they 
may sometinies unite. The consequences of 
union OQCwrtng with the fractured ends thw 
displaced, differ according to the situation of 
the fracture. *l|^en the fracture is situated 
nKlit*ihe middled bf the bone, the limb appears 
ttkOKttifdLWy b^nt and flattened on the outer 
dPkdfe,^ but when it is near the lower end, the 
ft^bt hM th6 appearance of being somewhat dis^ 
pMtJed^ outward ; \Vhen the short splirtt^ or the 
^MH jcifikii Blre used in the treatment of in^ 
tlffi^^i^ the'^tibii^, the broken ends of the bond 
aii^ like¥jf^'t<t>be jRMrced outward, so as to produce 
thtd 'if^i^NBatan^ of a bend in the bone at the 

HiTtH^ ^pf^idmation of the fractured ends of 
^M^itfib^taL ^oWards the tibia, or of the tibia 
Ad^fTsMis the fibula, when only one bone is 
twl^M, 4s* generally accompanied with more or 
t^in^iiilttion of the lower portion of the frac-- 
ttsr^^'boine out of its natural I?he, either for- 
pfmJi orbackward. This arises from the posri- 
i^m iu ^hteh the foot is sufibrcd to remain 
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Case, 



daring the uniting process. The wcakeoess 
and lameness which follow these simple ac- 
cidents, when they arc not well mana^^ed, is 
sometimes considerable and of long duration. 

I was yesterday requested to see a lady, who 
five years ago broke the small bone of her le^ 
as she was attempting to extricate herself from 
her carriage, after the horses had taken fright. 
The fracture was situated about two inches and 
a half above the lower end, and divided the 
bone in a direction downward and backward. 
The foot became extended upon the leg, and 
remained so while the bone was uniting, and 
in consequence the fractured end of the lower 
portion is consolidated with that of the upper, 
at an angle projecting forward at the seat of 
fracture. This lady continues to experience 
considerable weakness in the joint, and cannot 
yet bend the foot sufficiently to enable her to 
bring the heel to the floor as she stands up- 
right. The weakness and claudication, under 
which she still labours, induced her to request 
my professional attendance. When both bones 
are divided, the displacement which attends 
the employment of these spUnts is commonly 
more considerable and more irregular, varying, 
howpver, in different cases, according to tire. 
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degree of laberation wbich' acoompdnics the 
fracture of each bone^ and other circumstances. 

Some time ago I was in attendance on a lady 
who had had a fracture of both bones of the 
leg,' produced by a blow as she was on horse- 
l)«itek. The fracture of the fibula was abcmt 
two iiiches and half above the malleolus and 
tfiat of the^Mfia separated the base of the 
bone from the shaft in a direction slightly 
downward and inward. In this case the split- 
deaf' splints had been employed and had forced 
Mke firacttired ends of the fibula inward, where 
tfet^' united in contact with the tibia. The 
firdctori^ end of the shaft of the tibia was 
< h rb w u 'slightly inward, so that the displacement 
^ 4h^ fiiactured ends of the fibula was rather 
4M^^ intensive than it would have been, had 
49ie^^Bfoia not been injured. T^e appteraiuie 
^Bk^ the foot and leg presented was very 
"mhilar -to that which is observed when the tibia 
ifsi - ^^taai^intated inward. Tlie ancle-joint re- 
•teaikMid very weak for a long time after the 
<mA€ki was completed, in consequence of the 
^ti^sfohnity which had been produced. The lady, 
tlow^evef, ultimately recovered so as to be able 
fb walk with freedom and without limping. 
Kb att^npt was made to replace the bones into 
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ttieir oatnral MtnatkMi after I um hm^ at 1 4id 
not ttimk myteir justified ia batiag leoovie te 
atijr fneaiuret calciilated to destroy the bwy 
WMmirbidi bad taken placae. 

Mr« Sbarp^s spliots are veiy commonly used 
ill tbis cotuitry in the maoagement pf ia(flfft& 
erf tbc leg. Tb^ ace^ bowev^, ope^^ tf^ jiof^ 
ofcyociionsi ^hich I shall n^gif^ endea^purj /fo 
point out. i. ^^.,! 

*'''***^' In applying these splints^ it is usual ^f{^c^ 
the longofi which has a piece attached, >^)$^ 
lower cud for tlio tide of the foot to i^^ji^,^^ 
iho outer Hide of the leg^ and the othjsr 9fh{i^ 
iuuisr sidci and to pass tapes round ;^e..)ffi\^ 
ovi^r Iho spliuts to confine then). jSomje^^siHh 
IttH^iUM havo tho foot-part of the iun^ %K!^ 
luado tho saino as that of the outer (fjig^if^rr 




tllit U RhuhI to be an advantage, as it asnsts 
)n (|t^Yt\^t Utttal su|>|XHrt tv> the foot 






Sorne sui^eons who employ these splints, plare ' 



B limb in the straight i 



ivitli the loot 



t position, 
resting upon the heel ; and others bend the 
knee a iitttc, and let it lie upon the outer side 






iported by a pillow. 



m tfie limb is laid in the straight position, oi>jections— 

or • upon the oat, 

with the foot Testing upon the heel, these splints 
give little, if any, support to the back of the 
leg, and we find, what might indeed be expected 
a priori, that when the fracture is loose, there 
is great difficulty experienced in keeping the 
fractured portions in a proper line. The pillow 
upon which the limb is placed, gives way more 
in one part than it docs in another, according 
to the degree of weight that may happen to 
press upon it in any particular situation. This 
occurs frequently at the foot, the weight of 
which causes the pillow to yield in a greater 
de^e here than at any other pari, and in pro- 
portion as it does so an angle is formed, pro- 
ng forward at the seat of fracture, (Fig. c.) 




Ihe surgeon endeavours to support the heel 
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with pillows and pads of various sizes; biit it 
seldom happens that he is able to do this, in 
^ loose fractures, so effectually as he could wish. 
If, however, after much trouble, the heel be 
kept pretty steady, and prevented from sinking 
below its proper level, he has still another evil 
to contend with, viz. the sinking of the middle 
of the leg, which gives rise to the formation 
of an angle projecting backward at the seat of 
fracture. (Fig. d. ^ In his attempts, which are 




Fig. d, 

oflen repeated, to remedy these deformed states 
of the limb, he gives the patient pain, and pro-> 
duces motion in the fracture. 

51cm fbe tide. When the limb is placed upon the outer side, 
there is danger of eversion of the foot, unless 
great care be taken to support the ball of the 
great-toe in a line with the patella. This arises 
from our inability to place the limb flat upon 
the side while we recline upon the back ; a fact 
which has been denied, but which any one 
may prove by placing himself on a plane, and 
attempting to lay the limb on the outer side. 
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Were the patient to place and keep himself 
upon the side through the whole line of his 
body, the danger of everslon of the foot would ' 
be greatly diminished ; but he soon finds lying 
upon the side a very painful position, and, in 
order to relieve himself, he turns round upon 
his back. This he cannot do with impunity, 
as long as the limb remains upon the side, for 
the pelvis, moving round, carries that part of the 
limb above the fracture with it, while the part 
which is situated below the fracture* not being in- 
fluenced in any considerable degree by the part 
above, remains upon the side. By this rotatory 
movement of the trunk and, with it, the upper 
part of the limb, the fractured portion of the 
bones are thrown out of their natural line, and 
if they are suffered to unite, as they are thus 
displaced, eversion of the foot will be the con- 
luencc. 



I shall mention two other evils which attend MoUon. 
the use of these splints, whether the limb be 
placed in the straight position upon the heel, or 
in the bent position upon the side; one of 
which is motion of the fractured ends, often 
produced when the limb ia moved by the 
patient or the surgeon, either by accident or 
design ; and the other is shortening of the Reuictioo. 

Dd 
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limb, which almost always takes place in ob- 
lique fractures of both bones when these splints 
are used, and sometimes to the extent of several 
inches. In short, there is not a single indica- 
tion properly answered by the operation of these 
splints, ' ■'- 



I do not mean to say that there are no frao^ 
tures of the leg in which this mode of treat- 
ment might not be followed with impunity, as 
far as the union of the bones, and the proper 
apposition of the fractured ends are concerned; 
My readers must be aware that this could 
not be my intention ; for I have said there are 
some fractures which, if the patient be kept 
quietly in bed, will do well without any splints 
at all, and there arc others for which the little 
support afforded by these would be sufficient, 
provided the patient maintain the horizontal 
position. It should be remembered, however, 
that when these splints arc used, the patient 
must be confined to his bed, a circumstance 
which is rarely necessary for more than a few 
days in the management of simple fractures of 
the leg. I should say, therefore, were it only 
on this account, were there no danger of de- 
formity or non-union, that they ought not to be 
recommended in any case of complete fracture 




tea the split-deal splints are used long Longjuniu. 
•felOUgh to extend from the condyles of the 
femur to the sole of the foot, one being 
placed on each side of the limb, they operate 
much in the same manner as long junks — ^a 
variety of splints, which as they are commonly 
uscd^ consist of long fiat pieces of wood, vary- 
ing in width according to the size of the limb. 
These splints are commonly used long enough 
to extend from the sole of the foot to a little 
above the knee, and when this is the case, the 
knee and ancle-joints lie between thetn. 

When the long junks are applied, the limb, Poaition. 
as far aa I have observed, is always placed in 
tiie straight position, with the foot resting upon 
the heel. 

These splints are preferable to those which objecUon 
extend only from the knee to the ancle ; for, 
however much they allow of displacement, 
they do not, like tlie short splints, tend to pro- 
duce it. But do these splints answer the indi- 
cations which have been pointed out r Accord- 
ing to the view which I take of their operation, 
Dd2 
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"I should say, that they do not answer afij'oiife 
of them steadily and effectually. Why ? Let 
us pursue this matter a little further. Do these 
splints, even when they extend from above the 
knee to the sole of the foot, fix the knee and 
ancle joints? No. To prevent a hinge-joint 
from moving, we should oppose a force in the 
direction of its motion, which when applied to 
the knee, should consequently be made to ope- 
rate either in front or behind the joint; SO 
also when employed to confine the ancle-joint, 
though in a modified manner. But the splints 
■now under consideration, operate upon the 
sides of the joints, where their influence is not 
likely to be sulficient to prevent the bones of I 
which these joints are composed, from moving 
Upon each Other. Do they afford proper sup- 
port to the heel or to the sole of the foot t 
I do not hesitate to answer in the negative. 
Consequently we observe, that the foot is some- 
times forced by the action of the muscles and 
other causes, too much backward, producing 
an angular displacement of the broken bones, the 
fractured ends of which project anteriorly ; some- 
times it is forced too much forward, giving rise 
to angular displacement, with the fractured ends 
projecting backward. In the first variety of dis- 
placement, the convexity of the curve is formed 
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by the irout of the leg ; ^ ami in the second^ the 
ip[ic|nt<^ ^frtfae 1^ isr, more or less . concave. Is 
4Jl^^i4,ipy thifigin these modes .of treatment, 
Q^culattd;iM>« prevent. the fractured ends from 
IW^rlfq^ipiRg: when the fracture is oblique ? Cef->- 
rlw^y. not. Nether extension nor counter-es:^ 
^ps}0n eaii be effected with them. The gravW 
tation of the body towards the foot of the bed; 
and the action of the muscles, are allowed to 
produce their injurious effects in. the direction 
of the long axis of the leg, much the same as if 
no 1 mechanical support were adopted. Hence 
>ise find that, when these means are used, ob- 
hfSj^ fractures unite with a degree of shortening 
li^ore>or le^s extensive, according to the degree 
cdTi obliquity I which the fractures take through 
th^ bones, and the degree of laceration of the 
soft' parts; by t which they are accompanied. 
Clii5i:^ese^ splints be so. employed as to prevent 
1^0 ' fractured; ; ends^ from moving upon each 
other, when the limb or the trunk is moved? 
IfsQ^Jam ignorant of the mode. If the pa- 
t^fsnli! ben confined .tOiibed in one position, but 
Jittib^ipotion wiblL tdbe ^place ; and this mainly 
^odeTitbe convulsive twitches of the muscle&i 
atud the slight movements of the trunk, made by. 
the. patient to £UEiawer the calls of Nature. The • 
indication which these, splints . fulfil more effec- 
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tually than any other is, that which relate* to 
the lateral support of the foot, so as to prevent 
evcrsion or inversion ; but even this indication 
is very imperfectly answered by them without 
the assistance of other means. Every practical 
BUi^eon must be aware of this, who is accus- 
tomed to employ them, and note with attention 
the results of his cases. 

Some surgeons might suppose, that my con- 
demnation of this mode of treatment is made in 
terms too general and decided ; for, however 
clearly it can be demonstrated, upon mechani- 
cal principles, that these splints do not answer 
the indications pointed out, and however clearly 
it can be shown, by the results of cases, that 
their influence cannot generally be depended 
upon, there can be no question that many frac- 
tures unite very well, when no other means are 
UBed : granted. I rio not mean to ai^ue that 
UicHe MplintH cannot be used with impunity in 
any rase of fracture . Most cases of fracture of 
unc bone without laceration, and some where 
1m)Ui are divided, will unite under their influ- 
ence in n rcftNonable time, and without the fx:- 
"oiirrericH of deformity, jirovidcd the surgeon be 
mri'lhl, lint llicrL- ore bo many instances of de- 
lunnily nod woAloins^ and non-union taking 



I 



I 



I 
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Lhe use of these means, and the 

s of which I have spolten, even when em- 

doyed by the best practitioners, that in my 

uioion ttie conscientious and scientific surgeon 

jfJU scarcely feel himself justified in rccom- 

lending the adoption of either, even in the 

LOSt simple varieties of complete fracture which 

Ire are called upon to treat ; for, in these cases, 

hey require the patient to be confined to bed 

mecessarily, and at the same time allow of 

L^lposition of the foot and other parts, and 

H>tion of the fractured ends of the bone upon 

||ie another, from all and each of which much i 

nischief frequently ensues. 






{;Assi1ini's trough is a contrivance occasionally ■ 
iployed in the treatment of simple fractures 

Wheo this apparatus is used, it is laid upon ^ppi 
fiitiie bed, and the leg is placed in it, with the toe 
^pointing upward. The calf of the leg drops 
ito the excavated part in the middle, and the 
leel into the space just above the foot-board, 
where it sinks down upon a pad of some kind, 
placed under the apparatus to receive it. The 
<t is brought up against the foot-board, and 
fined there with a bandage. 
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oiyeetionf. I|. [^^^ always occurred to me, that wba^iica^, 

ajpparatus is used in the treatment of fracturef^ 
of the limbs, it should be made in sudi a mapt'J 
ner as to admit of being adapted to limbs pf; 
various sizes, and to the same limb in difl^^^Mj 
states of tumefaction. If the apparatus does npt 
allow of this, the limb cannot be steadily supr . 
ported throughout the period necessary for the 
production of union. Now, the apparatus on- 
der consideration does not admit of being en- 
larged and contracted to suit limbs of diffisrent 
sizes, consequently is only applicable upon this 
view when the limb exactly fits it, which the 
same limb would not do during the whole pe* 
riod of confinement. This is an apparatus which 
cannot be adapted to the limb^ but, like many 
other contrivances, requires the limb to be 
shaped and adapted to it, which its construc- 
tion does not admit of being easily and steadily 
accomplished. 

I have noticed several other objections to the 
use of this apparatus, one of which arises firom 
the utMYssity of placing the limb in the straight 
|H^»itiou, which I have stated frequently gives 
ri»o to some stiftuess in the knee-joint, which 
h much less whw the kuc« is kept bent. I 
Uo nut u^ean to say that the straigjbt posiuoo is 







s tracuire or tne leg, out i mi^ oDseree, 
tHiftft %ais^ibbt been required in any case that I 
Dkv^* tHfei^^, except where there has teen 
1^ tmftiiiiar degree of injury sustained by the 
cbtttip^s textures. Another objection anses 
fhMli^itif *fat giving support to the heel. What- 
e^ 2itip{k>rt the heel receives, is giVen to it by 
a'^liHld^ of ^ad, plated beneath the apparatus/ 
T^tnn iicipport cannot be steady and permanent, 
cbfiSeqi^ntly the fractured ends of the bone 
i^tfbe'disbhiccd whenever the heel sinks below 
ite^*{)i*>^jef level. A third is, want of support 
to t&e' bjpper part of the limb. ' tVhen thip pa- ^ 
tiifelnft^iDfoVefe hefifi in danger of producing motion 
iriUti^ 'fracture, and of displacing the fractured 
ends.'^Itis opien also to an objection which it 
hast m cotnmon with all those apparatuses which 
have: a fratne, for it fixes that part of the limb 
which is below the fracture, so that it cannot 
move towards the foot of the bed with that 
portron which is above the fracture, and wbicn 
is instantly forced towards the foot of the bed 
by the gravitation of the body. This, in con- 
junction with the action of the muscles, tends 
to produce shortening of the limb, which some- 

tinges takes place to the extent of several inches. 

If.- ' . )* 

In sbdrt, the "otiiy iiidic^tion answered' effec- 
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tually by this coatrivance is, that of preventing 
eversiou or inversion of the foot, which it does 
by tlic operation of the foot-board, when the 
foot is properly conBned. -[(Vf' 



I shall mention one other contrivance which 
I have often seen employed, and which I am 
told is sometimes used in the army, though it 
docs not appear to be generally known — I mean 
the swing-box. This consists of a piece of 
board for the leg to rest upon, with a sliduig 
foot-piece attached to one end, some pieces of 
split-deal gpUnt fastened to the sides of the 
board, and foar scnatl iron eyes, one of which 
is screwed into each side of the upper and 
lower ends of the board. This assemblage of 
parts might be called the box of the apparatus. 
The frame, by means of which the box is sus- 
pended, consiets of a piece of wood about 
twenty-four inches by twelve, with folding sides 
and four uprights projecting from it, in a direc- 
tion perpendicular to the plane. These up- 
rights arc also made of wood, and are about 
sixteen inches high, by one and a half thick, 
having little wheels fixed in them at the upper 
end. One of the uprights is inserted into each 
corner of the board, like the leg of a stool. To 
complete the apparatus, a small cord is intro- 
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duced into each of the iron eyes, screwed into 
the side of the box and fastened to it. These 
four cords are passed over the puUIcs, at the 
tops of the pillars of the frame, and fastened so 
48 to suspend the box. 



hen this apparatus is used, the frame, which '* 
has somewhat the appearance of a four-legged 
stool turned upside-down, is placed upon the 
bed. The box is placed between the uprights, 
and the cords are tied so as to suspend it at any 
de^ee of elevation that the surgeon may think 
advisable. The box, when thus arranged and 
properly padded, is ready for the reception of 
llie injured leg, which is placed in it, with the 
knee in the bent position, resting u|)on the calf 
and the heel, as the patient lies upon his back. 
The floor of the box is regulated to the length 
of the leg by shifting the foot-piece, which 
moves in a groove at the lower end of the 
board upon which the leg rests, and at any 
part of which it might be fixed by means of the 
connecting screw. The foot-piece supports the 
sole and sides of the foot, which is fastened to 
it by means of a bit of bandage, and the upper 
end of the leg-piece rests against the back of 
•he ham. The sides of the box are brought up 
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AdvimU|M, 



with a view to give lateral support to the leg,'^ 
and confined by means of straps or tapes. * 



• -i 



.1'..* 



The advantages which I have noticed to^rhffe 
from the use of this contrivance arc as follow t' 
It 8upjM>rts the sole of the foot, and prevcfnti' 
eversion or inversion. It might be applied so as- 
to ket'p up a little extension^ and it reader^ th^ 
Iraeturet) parts less liable to motion, than they 
are when placed in either of the other con- 
trivauce» which I have mentioned. 



i%\^H>lWL 



'I^re are> howevier, several objections te tliia^ 
v\>i>triYaiK^ which it is proper the surgeon 
^mM be aci^uaiiited with. Tbe latent sop- 
pom ar^ «ok calculated to prevent transrerse 
<i¥»pUetHwetil^ tu case^ where there is aar db- 
po^KHft »^^ it^ occurn^nee. Tlie esLtendbi^ 
^H»c^ H^ ifeot ^iuttcieut t> prev^i^ the fi»c 
^iMJb iiiK>iii ovwJa4>pa^ wfem the 
vM^ue. 'IW {N^inon olT the fboc cannot be 
ivguhiiifd wi^ ilMfiK oWetr wlMcb nanr eases 
r^^|^n^ '|W ttu»^tui!^ <fQd» s^ Asptae«d^ 
;iMd> wiHH)!!^^ tiSK^ 9iu*^(5^>a^ attempts tx> re^nee 
ib<m» b«^ ptwMicw iitjartous^ m^cimt is the ^ 
MttCHM %>f «W nractiM^. The fe^ atbeies^tbsr » 
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mefits of the body also occasion more or \e&» 
motion of the opposing surfaces upon . e$s^ 
other^ and iii this way tend to retard the union. 
SiOr^ail^effect is the operation of tbi^ box^tbat, 
^P@g^ I^ba^e s^a ,niaoy cases tn^ated with it, I 
dQ,.pol;f^cplIect one, in which more or les^ de-f 
fogrimt^ did not take place, I have seen Mr. 
§||prpl« l^Unts \i9^ with it^ in order to assist in 
ke^}j^ngjJie fractured, ends togetheri but even 
w.ith these it, does not .answer* I remember a 
melancholy instance, shewing the inadequacy 
of Mr. Sharp's splints and the swing-box, se- 
pj^rataly wd conjointly* A person in the prime 
qf. Ufe^.^had a simple fracture of the leg, and 
tbj^i surgeon endeavoured to. keep the boues in 
1i:v^irTp^9p!er,:positipn>byithe appUcetipn of Mr. 
Sl^^pPiiPpliq^i^ '^The fracture, ho wever, became 
c^i^piouiid> under the U3e of these splints. ...The 
lipoid :^fiA tbw placed in the ^swang-box. High 
ifri^N^i«i4fWos<;,/5Xten9i vp pqppuration 3uperr 
y^edxiiMr* iSbayp> ispUnt^: w«re.,u^ in cour 
j^ipqtion ,)9rith< th^. s^viiig-box, with. a, view to 
agbrd.jmore effectual support. This plan also 
feikd,. and the patient, refusing to. lose ,the 
lipEib,;:di?4,.aftei^ a.prpitra^ed. course of very 
seversei^uffering, with the limb in a most shocks- 
ing condition,, whjch, in my opinion, was alto- 
gether attributable to the inadequacy of the 
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plans of treatment to which the surgeon had 
had recourse. 



Sec. 3. — The Author's Mode of Tredting: 
Simple Fractures of the Leg. * * 

ObiervitioM. Having given a short sketch of the imperfec- 
tions of the means usually resorted to in the 
management of simple fractures of the leg, 
it now behoves me to make my readers ao- 
quainted with some contrivance better calcu- 
lated to answer the indications which we have 
observed than any of those already mentioned. 

In doing this, I must again direct your at^ 
tention to the consideration of the apparatus^: 
which I partly described when speaking of 
fractures of the thigh (see page 335). The 
assemblage of the parts of this apparatus, which 
I formerly used in the management of simple 
fractures of the leg, formed the model upon 
which that apparatus which I now employ 
was made. This assemblage of parts, consisting 
of the thigh^pieces without the sliding-plat^ 
the leg-piece^ fbot«piece, and shoe, properly 
sfead, and the lateral shin and l^-splints, 
be used with impunity, by those 



little into thJ9 feeling, we shnll find that it is 
nothing more than what might naturally be 
expected. Patients know nothing scientifically 
of the nature of fractures, or of the means 
made use of for their cure, consequently they 
judge of the surgeon's abihty according to the 
results of his cases. If the case of an individual 
terminate welt, he conceives that the surgeon 
has done his duty ; but if the limb be deformed, 
the patient will immediately say that the frac- 
ture was badly set, and he gets confirmed in 
this opinion by the observations of his friends, 
who seldom fail to find out cases to substan- 
tiate their belief. 

To put the fragments of a fractured bone s*""^' 
into their proper situation, which is called set- 
ting the fracture, is one thing; and keeping 
them there, during the uniting process, is ano- 
ther. The first is usually easily accomplished ; 
but the second often requires much attention 
and care, and, frequently, with the common con- 
trivances, cannot be done. 



[.have little to say on the subject of setting 

(•imple fracture of the leg. Tlie fractured 

parts should be brought into that tine which is 

natural to the bones, This, and the mode of 
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SSicS>nof ' In <tetitnving at! appapjKtas applicAle fbr 
et|»pmtiii. i^e^fmetares of the leg, I endeavoured to |>dii.* 
I^s toy^elf of iheans by which I cootd^rfWHff 
itt those evib which so frequently 'aottoii^iTp 
tile Use of the common splints and tt(^lflkt#/ 
arid to put every variety of simple fta^cwW* 
the leg under the complete comm«*d*^'dP<IW? 
surgeon. If I have sudeeeded in doitfg^fcW/l? 
have accomplished a great desideratum l-^*tl*#P 
ptit the mem bers ' of the profession ' fill tWi ^ 
possession of an apparatus, by- lhe^'{#c^pSft* 
eriiployrnent of which, they tbay pf^vcflW^h*^ 
opprobriuni so frequently cStittq^otP^tfe^"]^ 
persons unacquainted with theilfeitefrd^iarffl^tefe* 
state of the science of surgery, in consequence 
^'^ " ' ofJthe deformity Which is ofttfn «lSe^¥*t*tfof 
fttwturts^of the 1^: < ^ Kjini? -^i^jib olni 

• • • * 

^ngs of pa. It is not eaty ibrgentlemeiyy w^ho^ hrf^e^^ftl^ 
observed the teeHngs of ^^ patietit^' sriiA thlgfi^^ 
ffiends against a surgton, under whose 'blit^^t^ 
fracture badly united'was placed, to form' iM¥^ 
estimate of their usual inveteracy. They sdlttS^' 
times think they can never injure his reputation 
sufficiently; and though the surgeon, in Monfa^y 
instances, is not at all deserving of blame^ they< 
usually load him with epithets of igrioram^, ' 
neglect, and presumption. If we examine it 



lenU. 



?S-' 



4m 
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liie^ 1 make use of the mpjpmnXBM, to whidbil 
)l»ve already lAaded, and which J wiflt^opsr 
haefly desciibe. Th^ ifiparatiis^ (fig» 




sists <^ the fonowkig parts : a thigb-jpiece, Qy. 
properly shaped to receive the badt of the 
thigh^ and having connected to it a pair of late- 
ral splintSj i^and some stock (or the retebtlbA of 
straps ; a leg-piece, c, immovcably <S3nne<Sed 
to the thigh-piece at an angle, and hbffo#&i 
out for the reception of the baeV <£ ttfe 'leg; 
a fbot-piece, rf, which admits of beiiig shilfed, 
80 as to adapt the leg-piece to the length of Che 
leg. This ought not to rise higher than is suffi- 
cient to form a right angle with the leg-piece 
when connected with it. It has some holes oh 
each sidei and a strap attached to it, having a 
buckle at one end. A shoe, e, with a wooden 
sole for the reception and retentioD of the 
foot. This shoe has two straps attached to it. 
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I^Miichadmitofitsbeingconnectedwiththcfbbt^ | 

■board, so as to support the fool nt any desirable 

Megree of elevation, and prevent the fractured ! 

nds from ovcrlajjping. These parts together 1 

'form the apparatus ; to which are adapted^ 1 

so as to suit the natural configuration of the f 

limb, lateral splints (F7g. 1), a shin-splint ' 

f /i^.aj, and a thigh-splint ^Kg. i), which, 




When the apparatus is employed, are confine;d ^ 
1 the limb, with straps and buckles, which ' 
ire much preferable to tapes. The foot-board 
B supported by a foot-strap (Fig. l,/), which, * 
frhen in use, extends from one side of the thigh- 
1 round the bottom of the foot-board, where 
t is passed under a strip of leather placed there 
> keep it in its place, and then carried up to 
he opposite side of the thigh-piece, where it is ' 
Ibuckled. 



I The apparatus to be used should be adapted P«*iing, i 
> the sound limb in all cases of simple fracture 
Be2 
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<^f,the kg, and padded so as to protect the $^t 
parts from injurious pressure. The surgeon should 
take care that the pads are properly con- 
structed, which he will always do, if. he pays 
proper r^ard to the feelings of his patient. 
The general pad used to cover the thigh and 
leg-parts of the apparatus, should be composed 
of the same materials, and be about jthe.«iime 
thickness, as that recommended to be used in 
the management of simple fractures of the thigh, 
(see page 342). A small pad should be placed 
on the inside of the lieel of the shoe,, for the 
projection of the heel to rest upon. This, might 
be composed of three or four layers of flannel 
(according to the thickness) covered with soft 
Unen or calico. Two or three of the layers 
should have a hole cut in them, in order that 
ihe pressure upon the back of the heel may be 
so distributed, as not to produce inconvenience. 
If tliis be n^lected or improperly managed, 
inflammation, and even sloughing of the inte- 
guments over the projecting part of the os calcis 
might be produced ; but if the heel of the shoe 
be padded with care, the patient will not com- 
plain« I may hero mention, also, that, in ob- 
lique fractures, it is nocossaiy to protect the 
. instep fmm the influcmv of undue pressure, 
which is easily done, by placii^ a thin pad 
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upon it, and over this a piece of thick pastes 
board, a little wetted, which, when dry, has the 
cflect of equalizing the pressure, and keeping 
the instep easy. A thin pad may also be 
plac!ed at the bottom of the shoe, in some cases, 
with advantage. 

^Wheti the pads are made, and the instrument AppUcttioo 
is feady for application^ the shoe, a, rig. 5, fnictamoft 

, leg ' flrititi 

p. 422, containing the heel and sole-pads should 
be cin-efuITy placed upon the foot ; the instep-pad 
should then be placed upon the instep, and the 
shoe closed over it, and closely confined to th^ 
foot, by means of the buckles and straps attached 
to it for this purpose. Then an assistant should 
beidlirected to place one hand under the knecj 
and to take' the foot in the other, and raising 
the fractured limb, bring it round so that he 
might place it to rest upon the heel. When 
the limb is raised, the surgeon places the appa* 
ratus under it, and brings the angle of the ap- 
paratus opiK>site the bend of the knee, and then 
directs the assistant to lower the limb upon it. 
The surgeon now fixes the shoe, a, to the foot- 
board^ 5, by means of the straps attached to the 
wooden sole. By the assistance of this shoe, 
he is able to raise or lower the foot accordibg 
to the length of the heel or thickness of the 




•jtw •» l» hriiis ih<. K«w fKvtkw of Hk 
"Jjmwl V»» iniv » pn^ W wkh the 



423 

JT, as fiir as respects any a 
I backward or forward. 



igular pnjjection 



I 



Now, the thigh-part of the apjiaratus should 

rbe fixed to the thigh hy means of the straps, c, 

which are to be passed round the Hmb over 

the apparatus, and a splint padded and placed 

LljJon the front of the thigh. 



The foot being conBned in the shoe, and the 
shoe fixed to the foot-board, and the thigh-part 
of the apparatus to the thigh, the foot-boartl ' 
should be raised nearly to a right angle with 
the leg-piece, and fixed in this position by the 
foot-strap, d. In doing this, the surgeon should 
take care that the liecl docs not bear against 
the sole of tlie shoe. If he find this to be i 
le case, he should shift the foot-board a little 



The surgeon should now notice particularly | 

'liow the fractured ends are placed. If he finds 

ihat the foot requires to be raised or lowered, it 

might be done with the greatest fapility and 

icety, by means of the strap which suspends 

lC shoe to the foot-board. 

^X^cpart of the pad, e, which lies under the 
>«iall of the leg, should be raised and supported 
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i<i/!close contact : with . ity by means •of ^tcnM^ob 
other soft material placed between tb^'paddynJ^ 
this part of the apparatus, so that ithe whoA^ 
length <»frthe back o£ the. leg m^ybavQattieqfiiit 
bcaringiupon the apparatus; .> / ' <*<^ ^^^n. ^u 

iMTh^ lateral splints^/, are next to be^apfdi^i^ 
'Pie longer of these should • be placed> fi^a^ 
the outer side of the leg, and should be'-^ldil^ 
eikmgh to readi from the foot-board * to-^llie 
ipper part <£ the outer condyle of the;fittiuari^ 
ttie shorter should be placed along the itee^ 
aide of the Leg^ and should extend from>l^ 
fixyt-board to the inner condyle of the ^ftiWvr 
The lower, end of these two splints ^MMdd hk 
fiutened to the foot-board with narrow tape or 
nband passed tbrou^b the ^holds^ ^t thef ^ides^ 
apd the upper ends i kept dose to the leg ^ 
the circular strap, ^^ p^sed round the liiiib 
over the splbits^ind the appuratus. 



'f 



; The limb thus feed^ should be placed mth 
the apparatus resting upon the heel, and should' 
be steadied in this position by tapes attached Uy 
the foot-board, and running oflF from it to the 
sides of the foot of the bed*. In this state se- 

* Some surgeons think that a bit of wood, about a foot 
long, attached transversely to the lower end of the apparatas, 
would be a better mode of steadying: the apparatus upon the 



425 

€jativ« lalioBs might be applied to the leg ; anil^ 
tfttb^epodition of the injured parts shoold reiiw 
^.itbe application of leeches advisablei the 
^yqiPQCM baa ctnly to unbuckle the circular ttr^pi 
gy and throw back the tide^plints, ip order to 
have the whole of the front and the sides of the 
l^i^{H>sfMl for this purpose : which might be 
^mj^ dene . without any danger of disturbing 
t^.ifi^tib^ ends of the bone. When the 
ififlao^fnatiQa arising fix>in the accident is suffi* 
<{i^Ndjy got under, which is usually accomplished 
kl^.;i^ course of three or four days, varying, 
bfi^eim'^Jfi, different casei^ according to the 
e^?ffmif id the injury sustained by the soft parts^ 
tloift titsatmeat requires to be. a little modified. ' > 

.f^^fpc^fltrips of loaprfibst^r^each about l^inch second itagc 
^^C|^#h<wldix)w be ttrefiiUyappbed round the 
Xm^ nQtjt%M^ bdt jufl^^tly dotcyto sni^xyrt 
the integumeu^ftMd^theancle toa cbwiderable 
distance above the fracture. The ends of the 
8||if>s of; plaster sboald be crossed on this side: or 
ffpi^t pC <ilm l^t^ ai^icut oli^ so that tbey may be 
€^i}y. tqiTDied.baqk, if necessaiy, to examine the 

• 

1' ,■■'*.* ■ • , ■ ■ 

bed This plan, however,, is obj^ctiopable« and might be 
injorknisV Hie tapiss answer eYery purpose, without coun- 
tepHMStiiig! aojf poDGiple t^xm \i^ch the apparatus is con- 
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Three straps should be carried round the limb 
over the apparatus and the sphrits, and buckled 
sufficiently close to give adequate support to 
the wtiole. 

The limb being thus secured, the patient sung, 
should be furnished with a shng, b, which 
should be fixed to the lower end of the leg-part 
of the apparatus, so that it cannot act upon the 
foot-board, and so that it cannot shift its situa- 
tion when used or lying loose. 



By means of the sling, the patient is able to ' 
move the limb passively at pleasure. He may, 
by its assistance, get out of or into bed, recline 
upon a sofa, or rest his leg upon a leg-rest, or 
the seat of a chair. When he can suffer the 
limb to hang down without much aching, he 
may be allowed to walk, with the assistance of 
crutches, as his inclination may direct. When 
he walks, he should suffer the weight of the 
limb to be suspended by the sling, which should 
be placed across the neck in the usual way. He 
7nust take care, also, that he never moves the 
limb by the action of its own muscles, hut al- 
wtofs passively, by means of the sling. 
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night, or from that to three weeks, according to' 
circumstances, the foot-board should be shifted 
up along the leg-piece a Httlc, so as to press the 
fractured surfaces together. This causes conso- 
hdation of the fractured ends to take place more 
speedily than it otherwise would ; which is to be 
attributed partly to the increased action which 
the pressure occasions. 



The parts to be 
examined. 



The surgeon should remove the three short 
splints occasionally, in order to ascertain that 
the patient has uot displaced the bones, by 
acting contrary to his directions. We cannot 
always depend upon the assertions of our pa- 
tients, who may, sometimes, be deceived ; it is, 
therefore, advisable, that wc should examine 
the hmb from time to time, for our own sa- 
tisfaction. 



> The following cases will tend to show the ad- 
vantages derived from the use of this apparatus, 
when employed in the management of fractures 
of the leg, which divide the bones transversely, 
or in a direction only slightly oblique. 

- A man, aged 4'2, a patient of Mr, Travers', 
in St, Thomas's Hospital, had a fracture of both 
bones of tlie leg, produced by the force of a 



^l^e^ayy .^bpdy, .vvhi<?h fell upon the limb. , Jbe 
irapture of the fibula was about two inches 
^d::pye the point of the malleolus^ and that of the 
tibia^ extended a little obliquely downward and 
bagkjvaijd, through the inner . malleolus, cqm- 
^|[^^nQing about an inch above it. , . 

I saw this man with Mr. Travers on the dtity 
of his admission into the hospital, which was 
on ^the fourth day after the accident. The limb 
wa^ lying between two common leg-splints. The 
foot was extended by the action of the eastroc- 

.nemii, aad the fractured siirfaces were separated 
in front considerably from each other. Mr. 
Trave^ to wjion^ 1 am indebted for many cases, 
politely offered me the manas^ement of this. 
The apparatus was now applied as for transyeffse 
fractures of the leg, there being no probability 
that the fractured ends would overlap after the 
apparatus was properly adjusted, ^he inflam- ^ 
mation prodncea by the force which occasioned 
tne iraijture, was at this time sufficiently got un- 
der, to admit of the immediate application of the 
whole of the, splints, ip the manner above-des- 
cribed. When the limb was secured, the man 
was desired to have his bed made, and to get 

jOut of bed for .this purpose daily. ^^ On the 
seventh day after the accident, the man left his 
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bed, and walked about the ^ard^ with the assist- 
ance of crutches^ as often as he feitti^ined. 
This he continued to do daily, tiii tbetwetttjf- 
fourth day, when the apparatus was Pemored. 
At this period, the bones were ibuiid tmitbd 
firmly, without the least appearance^ of df^ltefe- 
ment. The man soon recovered the usectf^iLis 
limb. ^ ^ rc^?/,/r 

A man, aet. 55, fell from the step of J3i <^- 
riage, with his foot twisted tinder him, ^nd 
broke the tibia obliquely into the anete^joitH;, 
and the fibula a little above it. Comtd^nUile 
swelling followed the injury, which, however, 
speedily yielded to the influence - of Itedl^ng, 
and other means calculated to subdue ' th^r iti. 
flammation. •> ^ > a i)i'> 

On the second day the apparatus was appIieU, 
^ without the shin-sphnt. He had at thi^^dbie 
some symptomatic fever, which was ire^oi2^e|fl 
by a purgative. 

On the fourth day, the inflammation having 
sufficiently subsided, the shin-splint was ap- 
plied, and the man was furnished with a sling, 
and ordered to get up and place his limb across 
a chair. On the fifth day, he began to w^lk 
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with the assistance of crutches. At this period 
he felt pain when the limb was hung down, but 
this soon subsided when the hmb was placed 
across a chair ; and, in the course of a few days, 
it; became immaterial to him whether the appa- 
ni4l)f^re^ed upoii the chair, or upon the floor. On 
tbettwenty-fourth clear day after the accident, it 
was found that the fractured ends were accurately 
joined together, by the interposition of callus. 
A roller ifas now applied round the foot and 
i kg,, and the man was desired to exercise the 
l ansoi eg of the limb a Uttle, as he walked with 
the assistaiice of his crutches. 



/-. !:■> 



r . . * 



( At the expiration of five weeks after the acci- 
dentyj this, person was able to walk without 
crutch or stick ; but, as he had not yet acquired 
fall power over the muscles of the leg, he was 
desired to steady himself with one or the otlicr, 
till the: fuoctioiis of- the limb were more com^^A 
pletoiy restored* 



A man, aged 23, slipped off the curb-stone, 
and, his foot twisting under him, he fell in such 
a manner as to produce a simple fracture of 
both bocKes of the leg» The fracture of the 
tibia was rath^ oblique^ extending through the 
hone downward aotdt iniward^ and was situated 
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hbout two iticlies above the mttlleolii^. Hmt 
ffftctureof the fibula was rather more ' diitant 
frotn the ancle. 



r i . 



The apparatus was applied on the ttoofnd 
day^ and on the third day the infiamaiatioii utii 
to much got under, that I thought he might 
leave his bed with safety. The limb waa tac- 
cordingly done up in the manner I reoommead 
for fractures in, what I call, the second - stagey 
and the patient was desired to get out dF bttd^ 
which he did without assistance, liRmgf^^itm 
limb by means of the sling. After thk hevaail 
his crutches daily, walking about as he felt diiM 
posed till the twenty-third day. The bone vpaii 
now united, and the use of the apparalMs xlitM 
continued. The fractured ends overiapped'^v 
little before the apparatus was apptied^bat ao 
accurately wore they joined under its influeiiocv 
ijlifkhat it was uot without a cardiil examiiHAiaii^ 
that persons who were not acquainted with the 
situation of the fracture, could discover where it 
was. He s^H)n recovered the natural powera of 
the limb. 

John llataet^ irt 49, a patient of Mr. Green's 
in 8t. ^rtioinaa^s Ho$pital^ had a fractore of the 
libia a little abov^ the imlleolii% exteodiiig 
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tfiknrentStf '■ liivough the bone^ * acccmipanied 
widttf'frutare of the fibula> situated about twd 
inches from the lower end. The fracture was 
very loose^ and was occasioned by his jumping 
(mtrflf fl("8igv and twisting the foot under him 
silKn^h6'|iitcbed upon the ground, 

-rifllwmtDpIe fi'acture apparatus was applied* 
Ia['^iia«'case: the ua^ry sustained by the sof^ 
piltU^.vism^ so considerable, that the consequent 
ibflanknation' was. not sufficiently subdued to 
oU#w^this.getlitig^up with propriety till the 
liMiittth ^y wJksk the: accident. The limb was 
BO^ )iuippbned-aa for the second sta^, and 
IhwfiBaiicWailbrdered toleirtre his bed, and nscf 
hts()ciotahtf|< lat ':pte2»iire.' / This plan^ waa ' con^ 

tiniie^M^^'*'^^^'^ iday; .when <tbe apfwatiis 
w«8ildMn^oQ'>iandi: the bones ^eorfotrad r£ra!dy- 
iwited^flfitliout dis|ilMem^t4)f any^kirid^^i liOii 
t^H^i Jifiiliitd0y i (he ^kfti>tber loioipittd^ rapidly 'MHdjjj^ 
oMfieiin^lftie^nse'pf-lilSiiiwbi-' ^'i.- ".,^,^.-f 

MA^fimM^6^aged4S^^sl^)ped off the flag-etonesy Cue. 
with the foot twisted under her, and falling, 
broke both the bones of the leg a little above 
ti)o:4ii6)c«jltiii:4# ' I saw tbiii person on the 14th 
day after- the accrdent^ anql ^as- informed tbat^ 
tboiagh many attempts had been made, it was 

F f 
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found impossible to keep the fractured parts iti 
tbei r proper position by any of the usual means ; 
and that she had suflered greatly from thecon- 
Tulsive action of the extensor muscles of tile 
foot, wbicb had kept the foot constantly in the 
extended position. The p^n and tensioD'bad: 
been great, and the symptomatic fever so hi^; 
as to produce delirium ; in which state she. got 
out of bed, but fortunately did not force tfaC' 
fractured ends of the bone through the dkiq. 
The usu^ means resorted to for the purpose of 
getting rid of the inflammation luid fever had- 
been employed, but there was still constderatde 
tension and much pain experiencedio the iiit^ 
jured parts. The limb was now lying in the 
straight position. The foot was extended, and 
also drawn backward and upward by the action 
of the muscles, so as to produce an angle, pro- 
jecting forward at the seat of fracture. The 
;it^ fractured end of the lower portion was forced 
so strongly against the skin that there was gieat 
danger of its coming through. 

The apparatus was now applied, and I was 
happy to find that, in the course of two days, I 
had succeeded in reducing the inflammation and 
tension sufficiently to enable me to secune the 
;cond stage, and allow 
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the patient to get uj> and place tho Hmb atrdss 
a chair. She soon began to walk with the as- 
sistance of crutches, which she used whenever 
she felt inclined. She wore the apparatus 
altogether three weeks, during which, consoh-' 
dation of the bones was efFected without any 
perceptible displacement of the fractured endsi' 
This person gradually recovered the use of heV 
limb, and was able to walk without assistance 
at the end of about six weeks ; but, in consc-' 
quencc of the high inflammation which suc- 
ceeded the accident, she was not able to throw 
aside her cratches altogether till the end of the 
seventh week. 
■I 

female, aged 42, fractured both bones of '^^^^ 
leg in the following manner. As she was 
walking along the street, the point of the foot 
slipped into a hole, and she fell on the opposite 
side of the body, while the foot remained en- 
tangled in the hole. The gentleman who first 
saw this patient, informed me that there must 
have been great laceration of the soft parts ; for 
the lower portion of the tibia was thrown for- 
ward, the sole of the foot turned inward, with 
the inner edge raised, and the toes much pointed 
downward. 

Ff2 
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I saw this person on the third day after the 
accident, and applied the apparatus as for the 
first stage of fracture, there being, at this tinie^ 
a good deal of inflammation and swelling. The 
woman had her bed made immediately after 
the application of the apparatus, the support 
of which greatly mitigated her sufferings. Oa 
the sixth day the limb was done up as for t^e 
second stage, and the woman desired to sit up 
with her leg placed across a chair or rest. At 
this timcj the limb had become easy, and she 
did not find any pain produced by sitting up 
with the limb raised ; but when she placed it 
upon the floor, she again felt pain. This, how- 
ever, soon subsided, and she began to use her 
crutches in three or four days. She wore the 
apparatus twenty-seven days, at the end of 
which the bones were found firmly united. 
This person rapidly recovered the free use of 
the limb, which was free from deformity of any 
kind. 

The above are sufficient to illustrate the 
effects of the apparatus in the management of 
those cases of fracture which are situated in 
that part of the leg where similar fractures are 
found the most diflScult to treat by any of the. 

'""■ 17/11 1 .• 
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means commonly employed. 1 have selected 
them from among the very worst examples of 
the kind that have fallen under my observation 
and management. I might add a large num* 
ber of cases situated in different parts of the 
bones, but as these are treated with equal 
fiicility with those already mentioned, it would 
only be tiring the patience of my readers, and 
increasing unnecessarily the bulk of the work, 
to relate any more of them in detail, and more 
especially as my practice has been already ex- 
tensively adopted, in this and other countries, 
with veiy favourable results. 

Surgeons, however, must not expect to give 
the patients all the advantages I have men* 
tioned ; nor will their cases be equally successful, 
unlesis they make themselves acquainted with 
the principles upon which the apparatus is con- 
structed, and pay due attention to its aj^lication * 
and management ; the neglect of which even 
in what may appear to some, minute particulars, 
may allow of considerable mischief or delay. 
The following case will tend to illustrate these 
observations. 

I was requested to see a gentleman, residing Caae. 
about ten miles from town, who had a trans* 
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Verse fracture bf both bones of the leg, in the 
*tniddle-third, produced by a fall from his horse 
three or four days before I was called to hini, 
I found the limb considerably swollen, and very 
painful, and I consequently applied the appa- 
raitus in the manner wiuchl have recommended 
for fractures in the recent stage. I saw him 
iigaan-in two or three days, and found the 'swel- 
)ii^ had much subsided, but not sufllidently so 
to bIIow of the application of the apparatus as 
for the second stage* I now directed the sup- 
geon in attendance how to proceed, and took 
my leave. Five weeks afterwards I was in- 
formed that the limb had been examined, but 
the bones were, not eonsoKdated. At the end 
<if eight weeks I was requested to see this geti- 
tieman again, as union had not taken place, and 
fears were entertained, that the liberty which 
had been given him to walk with crutches, to 
f^ out in his carriage, &c. should have retarded 
the cure. On my arrival I found every thing 
properly adjusted according to my instructions, 
except the sling, which, instead of being fixed 
to the leg-piece of the apparatus, was fastened 
to the foot-board, in such a manner as must 
have produced frequent motion in the seat of 
fracture. I satisfied myself as to the f^ondition 
of the limb, and a<ljusted the sling as I have 
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Kted, and told the gentleman to conttnae his ' 
pinngs as before. The bones now united in a 
^ort time under the same line of treatment 
iroperly conducted, and the rusult showed very 
Evidently that the cause of the delay which had 
iken place was the misapplication of the sling. 

p. Here I would also caution the patient againal! 
rterfering in any manner in the management 
F his case ; for, by so doing, he may oceasion 
tformity, or much retard the cure ; as occurred 
I, the following case. 

1| woman, who was 61 years of age, had a '^"*- 
: of both bones of the leg, extending 
ibrough the upper-third. The apparatus, in 
liis case, was not, from some cause or other, 
,^hich I did not note, applied till the ninth -m 
day, when the Umb was confined as for fractures 
in the second stage, and the woman desired tofl 
leave her bed and move about the ward with* 
the assistance of crutches. This woman, from 
3 fickleness of temper, which often occurs in ^ 
persons of her age, was constantly meddling 
with the apparatus, and, by so doing, retarded 
the process of union. At the end of a month, 
iowe?er, she was frighteiied into a compliance 
Ifith the directions that had been given her, 
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a94 «^bich I, Jbelieve she pretty strictly attended; 
tp, ion the next three weeks, during, which cop?^ 
sQlidation of the bones took place^ .wi^ ,t)^ 
fractured ends in proper apposition. , . : r^^,, \ { 

ires— appU(». Wheu both bones of the leg are brpt^n^ ;andj 
p^iratus, the fracture of the tibia happens to be v^iyroferi 
hque^ it h necessary to modify the tneati^^toa; 
little. Iji such ca(ses, we must keep iipe^t^nn: 
sion with the apparatus, tiH the fibula is united^i 
ia order to prevent the fractured ends^ feopl\ 
overlapping, For this purpose, th^ thighhpieQ^t 
of the apparatus must be pressed up <d<>sely> 
against the back of the thigh, and the foot*' 
bpard shifted down, so as to make the spa^ 
between., the foot-board and. the tbigli^rpiei^i 
longer than the leg. * When thehmb i^pllcadt 
upon the apparatus, and ^ the thigh*piece finedr 
to the thigh, the assistant should be requested^ 
to grasp the foot and ancle in. his hands, jandt 
*Tnake gentle extension in the natural line of ihe 
bone, so as to bring the fractured parts into 
proper adaptation. This being done, the sur- 
geon should take care to keep up the extension^ 
by buckling the strap, which is fixed transversely 
to the sole of the shoe, round the foot»board« 
The foot^board, being so constructed that: it 
cannot ri^e higher than is sufficient to form a 
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ngfet'^gle with the leg-pi^' iaflbr^is W^nW^^ 
tfiftnt poinft of teixst^nce to the aictton of H^Vi^ 
fhutek^/wfateh tends t6 prod^e i^rtWtidii.' 
Here it will be iseen, that ektetisidri is iti&hi^^ 
tained by the foot-board, and counter-extension 
1:13^* the bpMttton 6f the appai^tos agiiihst the 
bibk'6f'th* thigh. By this arrangeitient, the 
Ifig^Wrt'bf the apparatus is made- to act tH 
ail^M^ilterhbl bone, resisting the itiasdes wMrfi' 
tdfid to prbdfiicie displaceihent iix the longitu- 
dinal dil^tibtiy and » »«ji|)orting the leg 6f its 
mxtit^ ^ length; ^ In thiste dasM, I think it ad-i 
vtiAttbte't6«'ke^ the patient i^ bed tilt the fibulu 
is^unitedj'whii^ finally takte place in'^ penod 
«t«*diftg^frotn A fortnight «6 'thi-ee w^eki. I 
imi^tM^t^i^, howettef, thiii: <:6dfl[nedient in bed 
fbl>'lhe( fimi fortnight W thre^ weeks, Vrould be 
ibttfid generally n^cedsary for the successful ter^ 
ifaination bf cases of oblique firafctdr^ $ but I 
think it the siafeSt practice, and therefore re- 
c*(ttmend-it' '■'''■'^- •^•' • * '■ ■''■' '' ' ' ' ' 
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•in bblKiue ftactut^s thete is VeiV generally d Separation c 

J. ...... » ^ thefractured 

disposition m the fracturi^d surfaces to separate surfaces. 
liaieraHy. To obviiate this, artd at the same 
titifie prevent defonhity, requires a good deal of 
nicety in the ihanagerhettt of the case. The 
fractured surfaces^; however, must be' brought 
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into contact^ or probably anion will be prodiK^ 
only by the intervention of ligament. When 
the broken portions are snflered tQ overlaps the 
muscles, by their ordinary contraction, brirt^ 
some parts of their sides into contact, and ossific 
union, accompanied with more or less ddbrmityy 
commonly takes place ; but, by keeping up ^A^ 
tension, we prevent the broken ends ;from ovet^ 
lapping, and'thus prevent Nature from following 
ber usual course of reparation ; we must conse- 
quently provide her with an equivaleqt by art. 
If theise were only one bone in the leg, this 
would be easily accomplished, without any daii*' 
ger of producing deformity, by forckog thefrac^ 
tured ends in opposite directions,, so as torbring 
their fractured surfaces intp qlose apportion? $ 
but, as there are two bones, we most tjE^ke care 
that we do not press them tc^eth^r, a$ well , as 
the fractured surfaces. 

isement. ' The way I manage these cases is as follows : 
The knee and ancle ends of the bones being 
^xed by the apparatus, and the side splints 
being attached to the foot-board and padded, -as 
for transverse fracture, I operate upon the sides 
of the tibia, so as to bring the fractured sur-* 
faces together, and at the same time maintain 
the diflFerent portions of both bones, so that 
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^y. >QMy ^i^^^n that relative position which 
t^ey paturally occupy. If the fracture be down- Down^wd 
vf^rdf 9nd inward, and situated high pp in the 
hf^fm, this might be done by placing ,an addi^- 
tipDtfd jiibort pad between the inner splint and 
^^.CQVresponding pad^ in such a manner that 
t]f^ .^holf ^f the leverage of this splint, may be 
ifiadeitQfOperate upon the,tf;;^r portion of the 
^ia.iJ.place) also^ a cylinder of linen between 
ih^»0uter splint and the corresponding, pad, in 
orderto pr^s upon the outer side of. the hwer 
pottip^ (^:'the tibia, without acting directly 
upon iJbe fibula. A common bandage, from two 
tOLl^faree i^dbies wide,, rolled up in the usual way, 
&rfltts a very good pad for this purpose. Now, 
ijb'fidtt bf seen thatj^when the knee and ancle 
«re fixed, and the. lateral s^^nts, thus padded, 
afre.ibrought to c^erate upon the sides of the 
limb, the fractured surfaces of the tibia will 
be pressed together by the intervention of the 
short pads, and the lower fractured end of the 
fibala will be drawn into its natural relative 
position, by the intervention of the interosseous 
I^ament, by which the two bones are naturally 
connected. If the fractured ends of the fibula 
be driven towards the outer side of the tibia, 
by any external force applied to the outer side 
of the fibula, deformity will be the consequence; 
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but this is nev^ done except by persons igno- 
rant of^ or inattentive to the operation of the 
means to which they have had recourse. When 
the fracture is situated low down, it is generally 
better to make use of a four-tailed bandage, 
instead of the inner short pad. In this case^ 
two of the ends of the bandage are passed be- 
hind the limb, between it and the long pad 
which lies upon the apparatus, to the outer side 
of the limb, and the other two are carried bver 
the front of the leg, and made to meet those 
carried behind it upon the outer splint, where 
the ends are tied together, so as to keep the 
upper fractured portion in its proper place. 
This bandage should be placed so as to ope- 
rate upon the bone a little above the fractikre. 
When the four-tailed bandage is employed ih- 
stead of the inner short pad, the fractured 
surfaces of the tibia are maintained in apposi- 
tion, principally by the leverage of the outer 
splint. According to this plan, the inner splint 
gives general support to the inside of the leg, 
but does not operate upon the lower portion of 
the bone, so as to prevent it from being thrown 
inward, this indication being already ariswered 
by the action of the four-tailed bandage. 

ownwjiraaud ^yhcn thc fracture divides the bone in a di- 
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rection downward and outward, the situation of 
the lateral opposing forces must be reversed ; 
viz. the short pad or the four-tailed bandage 
placed on the inner side of the leg, must, in 
these cases, be made to operate upon the lower 
portion pf the bone, and must, for this purpose, 
be situated below the fractured part, and. the 
cylinder of linen must be made to aqt upon the 
i]pper portion, and must therefore be placed 
above the seat of fracture* 

, If the fracture runs through the bone down- 
ward and forward, the lower portion should be 
supported with tow or wadding, very carefully 
placed between the long pad which covers the 
apparatus apd the apparatus itself. The sur- 
geon should consider that his object is to give 
support to the lower portion of the tibia, and to 
the whole line of the fibula, and will manage 
his padding, according t9 the circumstances of 
the case, to answer these purposes. The fr^c- 
tured end of the upper portion is easily com- 
.manded by a four-tailed bandage, the unsplit 
part of which is placed upon the front of the 
leg just above the. fracture. The two tails 
hanging to the inner side of the leg, should be 
carried round over the apparatus, to meet the 
other two at the outer side of the apparatus, 



Downward 
forward. 
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where riie corresponding tails should be tied 
together, so as to give the necessary support. 



Downward and 



When the line of fracture is downward and 
backward, the four-tailed bandage must be 
placed below the fracture, and the tails tied, As 
above directed, in such a manner as to keep the 
fractured end of the lower portion of bone from 
rising. In this variety, the upper portion of the 
bone commonly derives sufficient support from 
the muscles of the calf of the leg, to enable the 
surgeon to bring the fractured surfaces properly 
together, without any particular padding for 
this purpose. In all these varieties of oblique 
fracture, and all others that I have noticed, the 
shin-splint, carefully applied, very much assists 
in keeping the fractured ends in accurate appo- 
sition, and in a state of local quietude. 



I 



According to my experience, oblique frac- 
tures of the leg take a longer period in uniting 
than those which are transverse. This, I think, 
is partly to be attributed to the longer confine- 
ment in bed, which I have thought it prudent 
to recommend in the management of the former 
cases. 

A man, aged 39, had a fracture of the right 
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legs prodaeed by a kick from his opponeDt^ in 
the act of wrestling. Both bones were broken 
about the upper part o( the lower third, and the 
f*actiune of the tibia divided the bone obliquely 
downward and inward. I did not see this per- 
son fyll tbe fifth day after the accident. Upon 
^ify^miniiig the limb, I found the fracture very 
|/^^^,.aii() ^the lower portion drawn iq^consi^ 
4?ralply. ah^ng the outer side of the upper. The 
^p9^a):u^ . was now applied, but the retraction 
wj^ch h^tsken place could not at this time 
bfr, ifjEpUy ^Qvercpme,' The muscles^ however^ 
axii^ the \^dhe$m^%> which had taken place,* 
yi^ld^ .to the influence iff the apparatus im the 
Qq^s€,^.i(.fi^w dzyi^ The man had his bod 
i|;^a4$^;Oaq^ion8dly, andv ^s 800 as the fibuk 
was^ uiiitedgi be. was allowed U> use his crutches, 
supporting^l^Umb 'wijth « s)iug» • He wore the 
apparatus forty-seven days; and, when it was 
roippvedy firm union . was fouiid to have taken 
{dace^r Tliifi jfractured surfaces were not perfectly 
opposed to each other throughout. A slight pro* 
jection of the fractured end of the upper portion 
could be felty by carefully examining the part 
with the finger; bat the displacement could 
not be perceived, by loooking at the limb. The 
natural functions of the limb were restored in a 
short time after the removal of the apparatus. 
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A man, aged 30, vvas admitted into St. Tho- 
mas's Hospital, under Mr. Green, with a very 
loose fracture of the libia and fibula, through 
the middle third. The fractare of the tibia 
extended obliquely downward and backward ; 
and was so loose, tliat the greatest care was ne- 
cessary, to prevent the fractured end of'the 
lower portion from lacerating the integuments, 
in consequence of its being forced so strongly 
against tliem by the extensors of the foot. 
The displacement was of that description which 
I have called transverse, longitudinal, and an- 
gular. The fractured ends overlapped consider- 
ably, and tlic two portions of the tibia fonned 
an angle, the salient point of which projetSed 
forward very much. ii|b-m 

, q 01 

The limb was placed in the simple fracture 
apparatus, as soon as possible after hia admia^ 
sion. The fractured ends were brought into ap- 
position, and prevented from becoming displaced 
in the manner above-described. The tumefac- 
tion which followed the accident was consider- 
able. As soon as it was sufficiently subdued, the 
limb was confined as for the second stage of 
fracture. The skin on the side of the instep 
liaving been slightly injured, it was thought 
advisable to keep this man in bed till the union 
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-WdSi coi6plC!le, iM^hidi was fcfAnd- tti YiAri'tiken 
pleca; at the end of the fifth week/ s^ith the 
fiyotmcd parts so accurately joined, that the 
liiteattfMik^ of the fracture could sekrc&jr'he pttk 

jfi (This h was one of the very worst cases of 
StBdiam:/^ the leg, dividing the tibia dowfa- 
wvdviand backward, that has fallen under tny 
idbaervatton. 

.r£ight dxyS' after the aj^paratus was removed 
dnlfpocHr' fellow, in getting out of bed,%actured 
tabercdlas, by which the portioiis of the tibia 
irarei^Eiipted.' ' This rendered it necessarj^ tb 
re-apply the apparatus, which Was ' ddne s6 as 
to press the fractured surfaces together, in the 
toaosverseaxid iongituditral dtt^ctidns. The^^ ^an 
Juuiiiaomei tenderness and^^ain ib th^ fraetiirie^ 
idbieh. was purposely iwicteased' hy-ihe •ihfluehbife' 
d^ tlic:a^par«ita9,'in ofdi^r to facilitate the uniting- 
piBioe8s^> • It^ subsided, howevei^, ^Itbgeth^r ill 
Ihel course of a feW' day^, and' the bone wieti 
again milted firmly at the ehd "of thJrte weeks. 

The pressure which it was d6eriied expedient 
to keep up by means of the apparatus, in the 
direction of the long axis of the boh^, produced 



a slight displacement forward of the fractured 
end of the lower portion, tiic anterior edge of 
vvhich could now be felt through the skin, by 
passing the fioger over the fractured part. 

It might not be improper to notice th^it, 
according to my expericnccj some slight dis-^ 
placement, similar to this, always occurs iu very 
oblique fractures, when the fractured ends arc 
forced together in the line of the long axis of 
the bone. This, however, if the case is well 
managed, is always trifling, for the most part, I 
think, not even perceptible to the eye, and i» 
attributable to the influence of the pressure em- 
ployedj for the purpose of keeping the fra^tm-^^ 
surfaces in tight apposition. ^ ^^^^ 

General Inferences. — 1st. The deformity 
which frequently supervenes in cases of fcae- 
ture of the bones of the leg is not to be con- 
sidered as necessarily resulting from the physical 
condition of the injured parts ; but as a conse- 
quence which is allowed to take place by the 
mechanical contrivances commonly employed^ 
and which are not calculated to maintain the 
fractured ends in apposition and at rest. 

j,..^. The^mere existence of a simple transverse. 
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or a iiightly obliqne fracture of Otie or -! 
bones of the leg, is not enough to authorize the 
surgeon to confine the jiatient to bed during the 
whole period which the bones take in uniting; 
for, by the judicious employment of the appa- 
ratus which the author has introduced, the two 
primary indications, viz. apposition and local 
rest, might be as effectually answered when the 
patient is permitted to walk with the assistance 
of crutches, or ride in any easy spring vehicle; 
but, in all cases, the patient should be confined 
in the horizontal position till the inflammation 
and swelling, which result fi-omtheinjury of the 
soft parts, is sufficiently subdued to allow him 
to leave his bed with safety. These arc some- 
times got under as early as the third day after 
le accident, and generelly within a week. 



^Jhe a< 



I. 'The practice which the author recom- 
mends, might be followed with i>erfect safety 
to the patient, and without any danger of 
producing displacement, or non-union, if the 
management be properly conducted. The-frac- 
turcs treated in this manner unite more rapidly 
than thoac treated by any of the common 
means. This the author is disposed to attri- 
bute to the combined operation of three causes — 
namely, the proper coaptation of the fractured 
oe2 
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eads ; the permanently local rest in which they 
am maintained by the apparatus ; and the 
healthy action which is kept up in the systeo) 
and in the fractured parts till the union isconir 
pleted. s 

4th. In the management of very oblique 
fracture^ of the tibia, accompanied with frac- 
ture of the fibula, the author thinks it advisable 
to recommend patients to be confined to bed.tiU 
th^ fibula is united ; because he has, at prespn^ 
spme doubt whether the necessary extensiqn 
land lateral pressure could.be preserved wi):bi .a 
&ufficient degree of nicety to enable the suirgeQii 
to consider that the. practice of allowing p^tjenjts^ 
to be about in such cases, would be perfectly 
safe, and calculated to produce a more speedy 
and equally favourable union of the bones. 

■ , ■ 
!)bC7il?! Oblique fractures of the head of tiie tibia 
ture into the j^tQ i\^q kncc-joint, require a diflferei^t line of 

treatment from that recommended for the other 
fractures of this bone. The limb in these cases, 
must be placed upon one of my long fracture 
apparatuses, and maintained in the straight 
position. The condyles of the femur, when 
the limb is in this position, support the upper 
surface of the separated portion, and prevent it 
from being displaced upward. The surgeon. 
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by the employment of a bandage and a paste* 
board splint, must prevent it from being di^ 
placed in any other direction. Great care must 
betaken to maintain the natural line of the 
limb ; for, if this be not done, the patient wilt 
probably remain lame for life, in consequence 
xjf ' the irregular bearing which the condyles 
niakenpon the head of the tibia after the union 
is completed. The limb being placed upon 
the apparatus, properly padded, the upper end 
shduld be confined to the pelvis by means of the 
ilelvii-strap; the thigh to the thigh-part of the 
'ap^ai*atus by stmps passed over oire splint placed 
in ^^xe! front of the thigh, and the foot to the foot* 
t^aird^l^y the shoe appended to the apparatus. 
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Sec. 4. '-^3'iictures df th& Bonts of the Le^, 
accompanied with Dislocation of the Base of 
'^ke' Tibia, cdmmcmly called Dishcations of 
the Ancle-joint. 



' ; r / 



It rarely, if ever happens, that a dislocation of varieties. 
iJie ancle occurs without fracture of one or both 
bones of the leg. There are four varieties- of 
dislocation of the base of the tibia commonly 
enumerated, viz,, dislocation of the tibia inward, 
dislocation of the tibia outward, dislocation of 
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the (tibiii, fcurwand^ and dislooatkm of the fibi» 
backward^ which is an exceedingly rare varieiyi 
To these ! is' added dislocation of the foofe ujii^ 
yrard, that it, when the foot is driven up betweisn > 
the jtibi^ and fibula. This is an accident wbidx 
I have never seen. Sir Astley Coopar eonsin 
ders it to be an aggravated state of the intemalf 
dislocation. . < :to.| 

iwarA— The dislocation of the tibia inWiard,'0<tciiitll 

mptonis. 

more frequently • than either of the oth to< \V9h^ 
rietieis. The baae tf the tibia; in thia aoddenti; 
is. thrown inward off the astragalusy<aiidiikh&< 
malleolus presses stmngly against ^tli^iinitegii^i 
ments ; tbe sole of the foot flsrtUrnedi outffiaar^;! 
and the outer edge raised ; there: is a.ieooflHj 
derabl^ depression on the outer side (of the jtrtnt^T 
When Ihe parts are examined with therhaAdji 
the foot is found to move freely upon its own 
, . 'axis^ and crepitus- is generally ebst^ved. inidtie 
line of the fibula, from two to three inches from 
its lower end* The pain and swelling which 
result from this accident are considerable^ , 



' ; 1 



ppearances Upon dissection, the internal appearance^ 

m, ' are found to be these. The base of the tibia 

lies on the inner side of the astragalus, ^^ instead 

of upon its upper articular surface ; and, if the 
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aoeideiit his oceiirred frotti a person's j<iinping 
from • a considerable height, the lower end of 
the tibia;, where it is connected with the lower 
end' of the fibula, is sometiitles split i>ff, and 
rctanaans connected with the fibula, which ii 
riaO' broken from two to three inches abov^ its 
Idvrer'etid, and the broken etid of the dpptir 
portion is carried down upon the astragalilils; 
occupying the natural situation of the tibia.** 
The lower portion of the fibula remains in its 
nutoral rituattion, with the portion split off from 
tlkl'>tii»ii attlBfched to it. The capsular tiga^ 
mcrftti where It is attached to the malleolus ex-^ 
tePQQ^^'andl the diree fibular-tarsal ligaments, 
T^BMiti ^Mtire^ biit the deltoid ligament is torn 
ttoMigbf unless the inner malleolus be frac* 
tdrodi add al^^ the inner side of the capsular 
ligaffioedt. 



of the base of the tibia inward, cmu^. 
is aoibetittiM occasioned by a fell to the ground, 
wbed the ibot is fixed. In such cases, the body 
falls on the same side as the limb which re- 
ceives the injury. It is sometimes produced by 
the foot becoming suddenly choked whe^ a 
pers6b is running violently, wifti the toe turned 
obtwiard ; hot the most common causes are, faHs 
oi^ leans from conldderable heights; so that Ch^ 
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feetfirst strike the ground^ and receive the force 
o£the>6uperincuinbent weight of the body. 



)utward— L, The dislocatioa of the base, of the tibia out-* 

ymptoms. 

wardS) is a much severer accident than thaJ} 
which. I have just mentioned. " It is produced 
by greater violence, is attended with more, cqivt 
tusion. of the integuments, more lacqraytioa of 
ligament, and greater injury to the bones.'* . The 
sole of the foot in this accident is thrown iiv 
ward, with the inner edge turned upward, so that, 
i£ the foot were placed to the ground, the Ottter 
edge wouldcome first in contact with it. The 
malleolus externus forces /the integuments tof 
|)i^ ancle very much outwardy and* forms bo de-r 
cided a prominence, that the nature of the in^ 
jury" is easily ^ascertained. . " The foot and IJm 
toes are pointed downwards." 

HssectioQ. . , In the dissection of the injured parts, .'^k is 
found that the malleolus internus is obliquely 
fractured, and separated from the shaft of the 
bone. The fractured portion sometimes con- 
sists only of the malleolus, at others the frac- 
ture passes through the articular surface of the 
tibia, which is thrown forwards and outwards 
upon the astragalus, before the malleolus ex- 
ternus. The astragalus is sometimes fractured^ 
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and the lower extremity of tiie fibula is broken 
into several pieces. The dehoid ligament re- 
mains unbroken, but the capsular ligament is 
lorn at its outer part. The three fibular-tarsal 
ligaments remain whole in most cases, but 
when the fibula is not broken, they are rup* 
tored. None of the tendons are lacerated. In- 
ternal haemorrhages scarcely ever occur to any 
ertenty as the large arteries generally escape 
injury.'' 



lis accident is commonly produced by the ^^^^ 
wheel of a heavy carriage passing over the 
limb, m by jumping or fiilling from a consi- 
derable height, and pitching upon tlie foot, 
which is twisted inward when it comes in con- 
tact with the ground. 

« 

In the dislocation of the base of the tibia ^^'^^frd— 

fympcoms. 

forward, the fore part of the foot appears 
much shortened, and the heel proportionably 
lengthened. The foot is fixed, and the toes 
are pointed downward. The lower extremity 
of die tibia forms a hard projection upon the 
upper part of the middle of the tarsus under 
the tendons, which it drives before it, and a 
deep depression is observed above the heel, ac* 



incctioiu 
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eohtifianied With a preternatural curve 'iait ihb 
back of tiie small of the leg/ 



; ■ t I • 
I 



' Upon dissection, the base of the tiWa is fobM 
to rest priftcipally upon the upper siirfafe if th^ 
<* itavicutare and os cuneiforme intefniufh, ^jwi' 
ting all the ^nticular surface of the astttlgilfi*!^ 
except a small portion of its fore JMuft'^y^tiftift' 
which the tibia is applied. The fibdla Is brol(^^^^ 
and the fractured ^id of the upper poftidti itt- 
vances fcMward with the tibia, while the fo#fef 
portion, conKisttng of about three inches cfjf* thfe 
bone, commonly remains in its tiatural iitoiftidtit^ 
" The capsular ligament k torn Ihrora^ it^ 
fore pteirt, tlie deltoid ligament is dtiiy* '|fiWtai^ 
lacerated, afhd the threfe ligaments -bf the 10bkiH 
remain unbroken." Sometithes th^ t\\mi^}^flSt ' 

longitudinally through the inner malleolus. 

, . • . .. u 

^ause. This accident sometimes arises from the body 

falling backward ivhile the foot is fixed, Ahi^e- 
times from jumping, or from being thrb^n ^6tft 
of a Carriage rn rapid motiorf, with th^ foot 
pointed forward and downward whfen it i:56hi^' 
in contact with the grbund. ^ f 



Partial disioca- The tibia is somctimes partially dislbfikted 
symptoms. forward. In these cases the base of the bone 
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rf»t8 partly upon the os navieulare, and partly 
upon the astragalus* The anterior past of the 
foot is not so much shortened in appearance, 
ii^M^. i^^the projection of the heel so considerslble 
ai^;>if^e;n :the dislocation is complete. The 
fi^iml,^ 2|^ broken^ and, though the malleolus of 
the^itione remains in its natural situation, the 
tyrp.^^ured ends are carried forward witb the 
tjjjiB^ sAj le^st they have beea so in the ^ses 
I ]l^y^ ;witne8Sjed. Hie internal malleolus is 
a^^etin^e^ split frpm the point upwai^s^, and 
OTiCj inalC if^wain^ in its natijiral sititation, while 
tl^^ ;frt]^ is. oatrri^ fornwd. Sir A« CSooper 
atfi^b^ ^hat Ml the foot is pointed downward^ 
^^ fk4^^i^]ty ^s ei^perienced in 1^ attempt 
^9)rP!# J^i ^A^ - on ,tb^ grounds Tl;ie heel is 
diffrWaiUPfiaindithe foot is ia a great degree im* 
movea})l^''^ut>t^es^ are>sjrmptofBs which have 
not hitherto fstllen under my obserration. 

This accident is of course nHucb less severe consequena 

of neglect. 

tbai^ leither of those already mentioned ; but, if it 
h^ neglected, or treated merely as a sprain, the 
union of the fractured fibula and the changes 
in the state of the tendons and ligaments, as 
well as in the articular surfaces, soon prevent 
the possibility of reduction, even under the 
most violent effprts that prudence could em- 
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ploy* 'Hence the deformity becomes perma* 
nent, but patients are able to Walk after the 
lapse of some months with a limp, which arise^ 
in a great measure from an inability to bend 
the foot upon the tibia, as far as the parts in 
the natural state allow. 



Partial disloca- 
tion backward. 



I have not seen any case of complete dislb- 
cation of the base of the tibia backward. Oiie 
case, however^ of partial dislocation of the basfe 
of the left tibia backward, I had an opportunity 
of witnessing in St. Thomas's Hospital, in a 
mati who was admitted under Mr. Travers. 



Case — Symp- 
toms. 



The symptoms in this case were as follo*v :•— 
The fare pail: of the foot was in apjiearance 'i 
good deal elongated and ' some whit pointed 
downward. »A considerable portion of the 
upper . articular surface, was felt anteribf to the 
base of the tibia. The heel appeared much 
shortened, and the foot could not be bent so as 
to form a right angle with the tibia. The pain 
experienced in the part was great ; swelling 
moderate. 



Cause. 



The accident was occasioned by a fall upon 
his feet from the height of four stories, where 
he was painting the upper part of a house. 
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The force of the fall produced, also, a very severe 
C(xnpound fracture of the other leg, and some 
iuternal injury. 



t • 



^^ The parts were replaced in their natural $U Treatment. 
tuation, and the limb was laid upon the outer 
side between a pair of Sharp's leg-splints. On 
t|iie third day after the accident, the base of the 
bppp had again become dislocated. The man 
;w^s, now labouring under so much constitu-> 
i^p^l disturbance, that a slight effort- only was 
xnade with a view to reduce the tibia, and this 
not succeeding, it was thought most expedient 
to wait for a more favourable state of the con- 
stitution, before any further attempt should be 
ma^^ The compound fracture, however, took 
f^ j^^vourable turn,, and the man died in the 
jCpv^rs^e of a few days. Permission to examine 
4lie body i^ould not be obtainfid.^ 



In every variety of dislocation of the ancte. Reduction. 
i;\^ patient should be placed in the horizontal 
position, and extension and covnter-extension 
should be made by an assistant, with the limb 
in the bent position, while the surgeon directs 
the displaced bones into their natural situation. 
All that can be useful upon this subject, to a 
person acquainted with the anatomy of the 



(Veatment— 
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paM9^ -ooiiBUtB^^ ill general t^iiiarksl 'Thb' r^' 
nuakider the surgeon will supply, as the pecir- 
liarkies of any individual case may tequitei )^ 
good knowledge of the natural Relative' pi>si- 



tion of the bones of the ancle-joint, is tieicefi- 
sary for the successful management of ^ thesfe 
cases. Without this knowledge, the most tri'fc* 
nute directions will be of no avail. 'Hie 'snl'- 
geon should bear in mind that the bdtlel^ 
should be replaced in their natural situation, 
with as little violence as possible, and ' tMs ' too 
as soon as possible after the occurrence of the' 
mjury. 

I it.jljt: I 




Sfic» 6. — The Common Modes of Ttk 

Simple Dislocations cfthe'AndeJ'y''^; 



• ;''i .» i; 



For the successful raanageknent of the varib^y 
kinds of dislocation of the ancle, what do^^4* 
require ? Means to remove active hiflaniiifnsi* 
tion and adequate mechanical support. ^Tbd 
first object is to be attained by the applidklioii' 
of leeches, sedative lotions, aperient medicin^,^ 
&c., as in other injuries of similar violence ; 
using them more or less vigorously according^ 
to die 1^ and constitution of the patient, tbb 
degree of mischi^ sustained, and the condition 
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of.thei parts ^to be restored. . Th& imtramentftl 
a]^^|re|qui(^d| is suoh as will enable u$ to apply 
^9^ctiia,L jp^^ssur^ and resistance ia a^y situan 
ti|9|^ i^^ tif& nature of the dislocation naay 
U|jC[iji^&:;^snp}i aj^ will enable us to support the 
\^T}^ i^ thpir natural situation when they are 
ojl|y^ ^rpducpd^ and, at the same time, prevent. 
tl}^^£p(Qt, and the leg from moving upon each 

.^ ][f Jiaui^ right in my opinion^ these purposes Remarks u 
c^i^pfft bi?) pl^tain^d, by any of the usual modes 
of treatment^ without endangering the proper 
restoration of the limb. The arguments which 
I advanced in a former Section, to show the 
i^^^i^i^cy^. pf t;^e\ com^fpn viechanical con- 
trivance ^ inad^ us^ of i'^* t^^e trp?tment,of sim- 
ple fractures of the leg, apply, for the most 

Pg}1;,j,with^ equaV %PP.;tfl tj^^PRr wh«n they ar^ 
u^ ^^n, tljL^^ tne^tpie^fl^ qf ,(JislcKj5itipns of the 
ai{c|e.^, I J)jid the. foot,,, com jjaonly become disr, 
plMed equally in all direcUoijs. in each variety 
of dj?l(>qalibh^ thpre w,Qfjl^ i;>deed jbe no mate-^ 
ri||l difierenpe jn the operation of these means^ 
lyhen used in the, m^oageni^it qf i^imple trans-. 
vers«e fractures of the leg ac^d simple dislocation 
oiF the ancle, which I have said i$ accompanied 
with more or, le^s injqfy po the bpws* Kow^ 
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ever, it is to be observed that, in loose transverse 
fractures of the leg, the fractured ends might 
become displaced backward or forward, or to; 
the inner or outer side, which rarely, if it ever 
happens, in any variety of dislocation of the 
ancle. In each variety of these cases, the dis-. 
placement almost always occurs in one direction, 
and this too commonly with much more facility, 
than it takes place in transverse fractures of the, 
leg in any direction, which is to be attributed 
to the smooth and lubricated condition of the 
parts which are naturally opposed to one another,! 
When the sole of the foot gets a little turned! 
to the outer side, the tibia readily slips oflF the 
astragalus to the inner side in dislocations hi- 
ward ; when the foot is a little extended in dis- 
locations of the tibia forwards, the bone slips 
from the articular surface of the astragalus 
forward, &c. Hence it appears, that the posi- 
tion of the foot is a matter of the first imr 
portance in the management of dislocations of 
the ancle. It has lost its natural support and 
consequently requires well adapted mechanical 
aid to keep it in its place. But can this bef 
accomplished with facility and certainty by any 
of tlic common means ? I think not. 



IJunte!^*^*'* Wc are recommended by a contemporary 
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author "of great experience, to make use of S 
pair of splints with a lateral foot-piece, in other 
words Sharps' Icg-spHnts with the addition of 
a lateral foot-piece to the inner splint, (see 
page 398J and of the same construction as 
that for the outer splint. When these splints 
are employed, the linib is placed between them 
as soon as the bpnes arc reduced, and we arc 
told to lay the limb on the outer side in the 
bent position, in dislocations outward or in- 
ward, and upon the heel in dislocations for- 
ward. Is this a plan of treatment, I would 
ask, calculated to support the parts in their 
proper position, and to restore the natural funo 
tions of the limb in either of these varieties? 
It is a plan which looks very plausible in 
theory, but it does not do in practice. Even in inndequacris 
dislocation inward, which is the most simple i 
variety to treat, the support which these splints 
afiord is very precarious. The tibia slips off 
the astragalus in many instances, and, if not as 
frequently replaced, the consequences are per- 
manent deformity and lameness. But it might 
be said tliat the splints should be applied with 
a sufficient degree of firmness to prevent the 
displacement of the tibia. Can this be done 
in the early — the most important stage of the 
accident, when there is usually considerable 

Hh 
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Hiflammation and tension, witboat > infrm^g 
upon one of the Roundest rules of surgery ? 
Were this practice followed^ it strikes me, that 
in some cases the consequences nbight b^ 
serious. * 
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In disiocatioii In dislocations outward, the superincmilbecit 

outward. , , . 

weight oi the hmb is made to bear uponjtbe 
parts which have suffered the greatest miscb»e£ 
At a period when they are greatly swollen and 
in k state of active inflammation, a proceeding 
. which must greatly increase the sufierings of 
the patient, with but little comparative id^^t^ 
tage. ' • ^- 



la dislocation 
fbrwardi 



In dislocations of the tibia forward, we find 
it expedient to force the foot forward, and : at 
the same time to press the tibia backward^, so 
as to keep it steadily upon the astragalus ; Imt 
foow are these indications i» be answered B vWe 
are directed to make use of the same descrfp- 
tton of splints in the management of these 
cases also ; but can these splints be applied. oo 
as to produce these effects ? We are told tocliy 
the limb with the heel resting on a pillow pjbot 
will the pillow, which yields in die greaMst 
degree where it is most pressed upon, be saffi* 
eient to keep the foot forward, or vrilljtbeitabia 
be prevented from slipping forward off the as- 
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tragalus by this plan ? The means appear to me 
BO inadequate to produce tlie eftcicts intended, 
that I cannot bring my mind to believe that 
these splints will generally be found sufficient 
for these purposes, however welt padded and 
managed. It might be said that, if the foot be 
kept Eteadily placed, so as to form a right-angle 
with the leg, the articular surface of the astra- 
galus will rest in the concavity of the base of 
the tibia, which will consequently be prevented 
from elipping forward. I grant that if the foot 
be so placed and so kept, displacement is 
-aot likely to occur when the base of the tibia 
is not injured ; but every body knows that 
mechanical apparatus cannot with propriety be 
applied tight to parts in a state of active inflam- 
mation ; and that, if the foot becomes slightly 
lextended by the action of the gastrocnemii 
imuscles, there is nothing in these splints to 
orevent the tibia from slipping forward, even 
>vrhen entire ; and if a portion of the base be 
:«pHt off, I see no chance of supporting the 
fparts in their proper relative position by this 
Mtode of management. The surgeon in these 
cases, is often put to his wits end to do the 
thing he wishes. He tries a variety of means 
that occiu* to him, or that his friends suggest: 
'if one thing does not answer, he tries another; 

■- .. .. H.b.2., ■ 
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if'th&t does not succeed^ he triesi « tbind^ &c;; 
always^ of course, endeavouring to replace •^the 
Imrts into their natural situation, before the ^m- 
pk>3nnent of each variety of mechanism. This, 
to say the least of it, must be attended 'Wilh 
great suiFering to the patient; amd, after alLlhe 
anxiety which every surgeon must feel unidcr 
such circumstances, after all his endeavours laod 
the patient^s sufferings, what do we find tOibe 
the usual result ? Most commonly the patieirt 
comes oflF with a deformed limb, and the emv 
geon with loss of reputation. 

The difficulty of managing even partial dislo- 
eatrons of the base of the tibia forward, by any 
of the common means, is found to be consider 
able. ' Of this the following case is a striking 

■ 

instance. 

■ '■ i 
As a lady, residing at Paddington, was taking 
an airing in her gig, the horse became festive. 
Sand the servant losing all command. over it, 
the animal ran away^ and the wheel of the gig 
feame in contact with the edge of the foot-path, 
IGtTkd the lady was precipitated violently upon the 
stones, which she struck first with her feet. .1 
Was first called to see this lady about eight 
weeks after the accident. I found thel^'tihia 
had been fractured longitudinally through the 
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ina]leiilu8^biitthc:lracture>wasinot apparent^ 
complete. - The largest portioD of the base q£ 
the tibia was carried forward, and rested partly 
apod the articular surface of the astragalus, and 
/portly ^anterior to it, leaving a fissure between 
it and the other portion, which remained conr 
neetediin its- natural situation. The fibula had 
bee& firactured about two inclhes and a half 
above the point of the malleolus, and the two 
fractured ends were carried forward, with the 
anterior portion of the tibia, so as to form an 
angle projecting forward in the situation of the 
fracture. The foot appeared shortened ante- 
n<Htly, and the heel projected more than natural; 
there wds, alsoy the usual concavity observed in 
these cases at the back of the leg. 

I was requested to see this lady, for tho' puiHr 
pose of replacing the parts into their natural 
)fftMation^ butr k Was now tad late. The fibula 
Jbad become united, and the tibia 'was eonfinad 
.to itfir* new situation hy strong adhesions., I 
^as strongly urged to break the bone by ^QOie 
.iaolentmean6,in order that the deSortmisy might 
J» vemoved; I this, howjever, I refused to do, 
believing . that; no good effect , would be pro- 
liliced:: The late Mr. Cline, sea., was now 
icalled to see this lady in consultation, .and 
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agreed with tne^ that notiiing codld be trith 
propriety attempted for the restoration of the 
parts. 



v • 1 



This lady had the constant attendance of an 
experienced hospital surgeon bef6re I'teir her, 
and had been seen several times* in con^ulWtion 
by* men of the first emmence in the pMfesfliWL-; 
but, notwithstanding their able advice' and i^ 
distance, the result was permanent dtdf^roiity 
and lameness. • ' 

. • • ■ -• ' _■ : ■ I ' ' • , • I •• 
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^tc. '6. — Aufhor^s Plan of Treating Simple 
Dislocations of the Ancle. 

Author's plan. The apparatus I employ in the treatment of 
simple dislocations of the base of the tibia, is 
that which I have recommended for the ma- 
nagement of simple fractures of the leg. This 
Will be found to enable the surgeoh to atisWer 
all the indications which require to be atn- 
swered by mechanical meanis. Whether the 
dislocation be inward or oiitward, forward or 
backward, let the limb be placed upon the ap- 
paratus, in the same way as I have directed for 
simple fractures of the leg (see Sec. 3), and 
this too as speedily as possible after the licci- 
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iWhen the parts are 
dative positio 



and 



brought int 

apparatus : 



rrectly applied, the surgeon has the whole of 
be limb under his command. 



In dislocations of the tibia inward, when the DiiiocsUon ■> 
parts are^educcd and the shoe properly adjusted, 
^KMss a four-headed roller round tlic lower part 
^^Kf the leg, within a short distance of the ancle- 
^^Bf^Dt ; place the unsplit part upon the inner side, 
^^Bnd bring the ends together upon the outer ' 
^^M^lint, where they should be tied with a suffi- ' 
cient degree of firmness to keep the tibia upon ' 
the astragalus. If the base of the tibia hap- 
pens to he fractured, it might be necessary to 
keep up extension, which can be easily accom- 
plished in the same manner as I have directed 
for oblique fractures of the leg. When the 
corresponding ends of the four-headed roller 
are tied together, adjust the inner splint, and 
' pass a strap round the hmb over the splints 
pd the apparatus just below the knee. Con- 
l^tutional and local means should be had re- 
rse to, to subdue the inflammation, as cir- 
pmstances might indicate. If the applica- 
of leeches should be deemed advisable, 
he sui^9on need only throw back the inner 
4e splihtf in order to have the injured parts 
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sufficiently exposed to vi^m 'for tbis^ purposes 
Sedatire lotioas might be employed, with thet 
splints adjusted in the nianner I desoribed>.wbMi 
speaking of simple fractures ofltheleg .^boiik 
dislocation, . ' 
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tiocation Should the dislocation be. to the oiijtec sid^ 

tward. 

the four-beaded roller must not be emplQyeQ»i 
If the surgeon should incautiously adopt tbia; 
method, he would, certainly deform tbe lifld^jp: 
by producing an unnatural approximation ofi 
the fibula to the tibia ; an evil which we should 
be always very caiitious to avcftd. In tbfese 
cases^ partial pressure .must be produced upoa 
the outer side of the tibia^ a little ab9ve theif 
joint, by means of a piece of linen, rolled: vupi 
and placed between the splint and itscotreSf? 
ponding pad, so that the outer splint might 
exert its influence upon the tibia, through the 
medium of this short pad, which should not 
press at all upon the fibula. This pad must 
be made and employed in precisely the. saiaae 
manner as for oblique fractures of the leg, ex- 
tending through the bone downward and oufc. 
ward. 

isiocation When the dislocation is forward, the surgeon^ 

having replaced the parts, must bring the footup 
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tO'ibnf&:a right togte'witii the tibia, and regn- 
bte the^eleiraLticm of the heel very carefully by 
MMolnBrbft theshoe^ and keep back the base of 
tile tibia 41]^' the artiocriar surfiice of the as- 
tragalus^ by a four-headed roller^ applied so as 
pass round the leg over the apparatus. The 
iwsplit part should be placed in front of the 
l^va'Httie above tiie joint, and the ends brought 
leather and tied at the side^of the apparatus, 
siifidendy dose to keep up a steady and gentle 
bearing Hpon the front of the leg. 

>:' The«i)p»^Mu& thus applied, effectually pr&w 
v^9 die' tibia from advancing forward, and the 
heel from being drawn backward, which cannot 
be done without great danger of repeated dis- 
pbcement, by aiiy other apparatus with which 
1 mn ac(|uainted« The side-splints should now 
be api^ied, in order to give lateral support to 
the: leg and foot. These should be confined to 
the foot-board at the lower end, by means of 
tsipes, and the upper ends should be kept in 
contact with the leg, by a circular strap, passed 
Toaad the leg over them and the apparatus 
just bel6w the knee. 

W3*eH the limb is thus confined, we can 
af^ly any kind of lotion to it, without disturb*- 
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ing the injured parts; and by throwing' back 
the side-^lintsy we have the limb saffideoftfy 
exposed to view for the application of leeches^ 
should local depletion be required. 



!..! 



Oiilocattoii 
ENickward. 



In dislocations of the tibia backmard^ the 
principal indications evidently are^ to keep thd 
foot-backward, and thelibia.forward ; . aiidJ.Ma 
disposed to thiidc that, in these cases^ it wili>e 
better to omit the application, of the shoe* 4|ir 
pended to the foot-board. Should aiich A^saae 
occur to me, I should place a short pad belttp4 
the small of the leg, between the lai^pad^mld 
the apparatus, of sufficient thickness to prevent 
the leg from bearing upon the apparatus atany 
other part ; and then, when the dislocation,iis 
mduced, *bring the foot up to form a right-»aBH 
gie with the leg, ^nd cooiBne it in this position 
to the foot-board and the lower end of th^rjl^f- 
<piece, in such a manner as to present pt fyj^ 
advancing forwards. This might be done ejb^ 
means of a roller. I should employ tbe^ rttd9- 
splints in the same way as in other cases^ ^ 
the purpose of giving lateral support to the &qt 
and leg. 



Second stage. When the inflammation and tension t that 

arise from the injury are got under, the,ili)|pb 



^ A- 



"Sww 



475 

KU^t be supiKwted as for a simple fracture of 
tlie l^,ia the second stage, and tUc patient might 
be allowed to n:)ove tlie limb by means of a sling. 
Grenerally, however, confinement to bed will he 
required for a longer period than is usually neces- 
sary in the management of simple fractures ofthc 
leg without dislocation. The surgeon must be 
guided by the condition of tlie soft parts in 
'every instance, taking care that he does not 
i*new the inflammation in the joint, as this 
would tend to retard the recovery of the mo- 
tions of the joint after the bones are united. 
Long experience has determined that the in- 
'flammation which arises, as a consequence of 
tiislocation of the bones of the larger joints, 
(jiK.the shoulder, hip, and knee-JDints,is speedily 
got over ; and it does not appear that the exis- 
'tence of a fracture, accompanying the disloca- 
■tion, makes much difference in this respect, 

' "provided that the fractured ends and the other 
'•parts are steadily supported in their natural 

L-jpDsition, and in a state of local rest. This will 
B illustrated by the following case. 



A stableman, setat. 24, employed by Mr. c»m. 
llBmith, a coach and horse proprietor in my 
'aeighbourhood, had a dislocation of the base ■ ■■.! 
of the tibia inward, produced in an angry scuffle 
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with another man. He stated that, ytheti ' he 
was partly down, with the leg hent upon tbi^ 
thigh, and the foot greatly turned outwardy^hk 
opponent threw himself violently upon - the 
limb, and produced the dislocation. 

The man was conveyed to his lodging, whert 
I examined the limb. . The fibula was fractured 
about two inches and a half above the points 
the malleolus, and the limb presented all th^ 
usual signs of dislocation of the tibia inwards 
I now reduced the dislocation, and shoctly afti^ 
applied the apparatus in the manner I have 
recommended for this variety of dislocation^ ikl 
the first stage, and ordered the iiyured parts to 
be kept wet with a . sedative lotion. Whea 
the limb was thus secured in the apparatus^ it 
allowed of beii^ turned from heel to. side, ai^ 
from side to heel, without producing any iil»- 
convenience. With so much facUity was thb 
done, and the practice so perfectly void of datt#- 
gter of re-producing displacement, that I peap#- 
mitted his wife to turn the limb from the heel 
to the outer side, and from the outer side to the 
heel, whenever he felt disposed to alter the 
position of the body. This she did frequently 
without occasioning the least increase of pain 
in the part, or any sensation of motion. ; .. i 
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s On^tbe $tx!t;h day after the accident^ the iik 
OtLmmBtion and tension having sufficiently sab^ 
sid^; I^put up the Kmb in the manner I have 
ditected for the second stage. I riow fixed a 
sling to the apparatus^ and told him to leave 
his bed, and commence the use of crutches. 
Qm^^tkeninib de^i after the accident, he walked 
to my bouse, a distance of about a mile, which 
be did without exciting pain in the joint. He 
continued to use his crutches as he felt in- 
e)iiied9iv^th the apparatus upon the limb, till the 
iiraBi|{^2^J< day; «t this time the apparatus was 
teoiovled^aiid the nMin was scfiered to bear upon 
Ike limber : To ^ard against any accident that 
Might happen at this period^ I applied a splint 
iO'the outer side of the limb, extending from 
idle knee to the sole of the foot, and desired 
kim to^use his crutches, bearing lightly upon 
tile limb as he walked^ ^ On the twenty -fourth 
day, he was able to walk, without crutch or 
4*ick^ across the 'room. - On the twenty^eighth 
-dayr^ til) support* was taken from the limb^ He 
flvasnow able^to walk upand down stairs with^ 
out any assistance.^ He laid aside his crutches^ 
and "avails himself of the use of a stick for a 
few:(kiys. At this time he had very little stiii^ 
<sies9 in the joint, and was able to walk freely 
upon a plain surface, having only a very slight 
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Hmp. The relative position of the bones wa9 
natural, and the limb had already assumed its 
usual appearance, with the exception of a slight 
discolouration of the skin. 

General in- From the observations which the author has 

fertnces. 

been able to make upon the treatment of simple 
dislocations of the ancle, he is induced to draw 
the following conclusions i-^^ 



' . *j .' 



Ist. That the modes of treatment commonly 
had recourse to, cannot be depteded'«|iD^^ 
the management of any variety of simple ditf^ 
location of the ancle. When any of these T»e 
resorted to, the patient is in great danger* tif 
being deformed for the remainder of his lifife, 
and this too after enduring a much greater de«- 
gree of suffering, than necessarily arises frottl 
the nature of the accident. • 

2nd. When the plan which the author -h» 
recommended is properly conducted, it Witt be 
found that the injured parts maybe kept with 
great facility and certainty in their natunsd fMKiii- 
tion, and the cure completed in a shorter petibd, 
and with much less confinement, than whenfany 
of the usual mechanical contrivances hithalo 
introduced are employed. vi>/n/jt 
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chap; vl 

VviAXftvnM ov "ras Patella. 

. ■ ■ . ■ ■ 

Sec. 1. — Causes, Nature^ and Symptoms of 
Fracture of the Patella. 

PftMrnmB of the patelU is an accident which Cauek 
is fretpiently ^met with, and/like the fractures of 
other bones, might be produced by blows, falls, 
tind by the action of the muscles inserted into 
ijL This bone has not the appearance of one 
which we should think likely to be broken by 
the force of the muscles ; but this is found to 
be a very frequent cause of fracture of the 
patella. Fractures from this cause do not hap- 
pen when the leg is frilly extended, but when it 
it: slightly benfcy so th«l> the patella is brought 
down upon the end of the femur, and is acted 
upon at an angle by the muscles attached to it. 
The mnscles l act ^tipon it when in thili situation, 
with the adv^tage of a lever, and when tliey 
alreiHade to contract violently, the patella some^^ 
times snaps, and when it does so, the fracture is 
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Cx&mple. 






commonly across the middle. When the bbne 
is divided^ the upper portion becomes more or 
less retracted, according to the degree of laoow 
ation which the capsular ligament and the ten4 
dons of the vasti have suffered. 



' 1, '. '1 
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This accident often takes {^ce^wben peredMi* 
in danger of falling forward attem[lt to reeo^i!^ 
their balance upon the limb. A perscfn/ fdf* 
instance, going down stairs, may place the heel' 
upon the stair, and at the same moment tbro#* 
the body forward upon the limb'alitide^bioiq^ 
and finding that the foot is not propmrly^w^im 
the stair, he instantly contracts the extensor 
muscles of the leg violently to save himitelf 
from falling, and it is at that moment that tb^^ 
patella snaps* 



•x 
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Sometimes the bone is broken into raan^ 
parts* This variety of fracture is c ommo dt f 
produced by a fall upon the knee, or by a 
severe blow upon the patelk, as finom the kidc 
of a horse* * 



Dmi^^owi^. 



Fimctures of die patella ane 
pounds but this is an acctdent wfaidi I haMf 
never seea. It is one of verv 
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91*6 traiwTcfte fracture is the most common 
riety. This is indicated by preternatural mo- - 
tion, when the base and apex of the bone are 
fgrced in opposite directions. Commonly, there 
is more or less separation of the two portions of 
the bone. This generally exceeds half an inch, 
and sometimes amounts to two or three inches. 
When there is any considerable contraction of 
the upper portion, the finger readily sinks be- 
tween the fractured surfaces as far as the in- 
teguments will allow. When the retraction is" 
very slight, the keen edges of the fractured 
surfaces may be readily felt through the skin. 

The fracture produces some inflammation in 
*he joint, which commonly occasions an effu- 
sion, for the most part in sufficient quantity to 
cause the integuments to project over the breach 
of cootinuity, when the fractured surfaces are 
suflSciently separated. 



Patients rarely suffer much constitutional dis- P'"'"*"*"" 
turbance from this injury. 



Fractures of the patella commonly unite by 
the intervention of ligament. There are some 
specioiens of patellK, the fractured surfaces of 
which it is said have united by bone, but I have 
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not seen them. Ligamentous union some- 
times hol^s the fractured surfaces so closely 
together^ and with such a degree of firmness.^ 
that one portion cannot be perceptibly moved 
without the other ; therefore it is sometimes 
diffieult to determine^ during life, as to the 
nature of the union by which the opposing sur- 
faces are held together. It is of lUtle conse- 
quence, however, whether the bond of union 
be bone or Hgament, provided the Hgameiit 
holds the fractured sur&ces close together ; but 
tf the ligament allows of great sepaifatign, tbt 
power of extending the limb is diminished, iwkI 
the patient is apt to trip and fall in the ad: of 
walking, and, by so doing, he not unfreque](ltly 
breaks the other patella. > 

Difference iir It sometimes happens that a person with a 
p6wer. ° ligamentous union, allowing the two portions of 

bone to separate from three to four inches, 19 
able to walk without difficulty, though in other 
instances, where the separation is not greater, 
the limb cannot be straightened by the action 
ef the muscles. I think it will be found that the 
difference in the degree of power which ob- 
tains in these cases, depends upon the situation 
of the fracture. The nearer the fracture is tp 
the base of the patella^ the less will be jkb^ 
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iacodrecneDce experieiioed in consequence of 
extensive 'separation of the upper and lower 
portions^ and the nearer to the apex the frac- 
ture occucisy the greater will be the difficulty in 
cottendii^ the limbi when' the upper portion is 
similarly retiacted. 



ment. 



j&gc^ 2. — Common Modes of Treating Frac- 
tures qf the Patella. 

The surgeon should bear in mind^ that the re- ^^J ^'^^^ 
tractioa of the upper portion of a fractured 
patella^ is occasioned by the extensors of the 
k^ ; and, as the rectus muscle has a great share 
in producing the retraction, we should take 
care to relax this muscle, in order to weaken its 
action as much as possible, consistently with 
the comforts of the patient With this view, 
vben we are called upon to^ manage a fracture 
of the patella in the recent state, we should 
]dace the patient in bed, with the trunk consi- 
derably raided upon pillows, as upon an in- 
clined plane. The limb should be straightened, 
and placed upon a straight plane, inclining con- 
siderably towards the body. The origin and 
insertion of the rectus being thus approximated, 
sedative lotions should be applied to the knee> 

ii2 
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anoif necessary leeches, and the bowels should 
be kept free by the operation of aperients. 
This treatment soon removes the inflammation 
sufficiently to allow of the application of me- 
chanical means for the purpose of keeping the 
fractured surfaces in close approximation. 

The particular indications which should be 
attended to in tliu management of these cases^ 
when the parts are brought into that condition, 
which enables them to bear the influence of 
apparatus, are as follow : — ! st. To keep the Umb 
in the straight position. 2nd. To flex the ex- 
tensor muscles of the leg. 3rd, To keep down 
the upper portion of the patella, by resisting 
the action of the muscles attached to it ; and 
4th. To keep up the lower portion of the pa- 
tella. All these indications should be answered, 
without obstructing materially the circulation of 
the timb. As the first and second of these 
indications are, as far as I know, always an> 
swcred by the usual plans of treatment, I >hwe 
to remark only upon the third and fourth4i,.-j|( 

The first point of inquiry then is, how fer 
the action of the muscles which tend to retract 
the upper portion of the patella is resisted by 
the mechanical contrivances now in common 
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Ijs^." Several methods have been resorted to 
for this purpose. In ail the plana that I have 
seen, with one exception, there is something 
placed round the limb immediately above the 
patella, which acts as a girth, and consequently 
impedes the circulation, in proportion to the 
degree of tightness witli which it is applied. 
This circular will have but little effect in pre- 
venting the retraction of the upper portion, if 
it be not acted upon in some way calculated to 
prevent it from being forced up the thigh, 
before that portion of the bone which it is in- 
tended to keep down. Surgeons have, there- 
fore, found it expedient to attach to this cir- 
cniar, something which is made to act, either 
directly or indirectly, upon some part of the 
lb below the patella. 
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le method of treating fractures of the pa- Sir E. Hodu'* 
•Mia, consists in placing a circular bandage 
round the limb, immediately above the upper 
portion of the patella, and another below the 
bead of the tibia. These two circulars are con- 
nected together, by a piece of bandage carried 
under both on each side of the limb. Each of 
these lateral pieces is intended to be tied sufli- 
ciently tight to resist the action of the muscles 
attached to the patella. The spiral application 
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of a roller round the limb is' advised, for the 
purpose of supporting the soft parts, which 
would otherwise become much swollen. 

When this plan is resorted to, the principal 
resistance to retraction is made by the head of 
the tibia and the inner condyle of the femur. 
My readers will perceive that, when the lateral 
pieces are drawn tight, their action tends to 
approximate the two circulars ; but as the dia- 
meter of the lower circular, when applied, is too 
small to allow it to pass up over the condyles, 
the upper circular must be drawn down, and 
with it the upper portion of the bone. When 
the circulars are thus acted upon by the lateral 
pieces, no very great retraction of the base of 
the bone can take place. 



I object to this method of treatment — 1st. 
Because of the great pain and swelling which 
it unnecessarily occasions in the knee. 9ndly. 
Because the upper portion of the bone cannot 
be kept down with a sufficient degree of nicety; 
and, Srdly. Because it does not support the 
lower portion of the patella, which, when not 
acted upon by some force below, recedes towards 
the bead of the tibia. 
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It mi^t be «aid, that by raising the lower ?SttS^ 
circular above the bead of the tibia^ so that it »^»««d. 
might press upon the tendon of the jiatella^ 
support would be given to the lower, portion of 
the bone, and that, in this way, the third objec- 
tion which I have mentioned might be got over; ^ 
but, upon further reflection, it will be seen that 
this would give ri^e to an evil as great, if hot 
greater, thaathat which it would be intended to 
obviate. The lower circular so placed, would 
act upon the ligament of the patella, and de- 
press it between the condyles of the femur and 
head of the tibia ; and, consequently, instead of 
Ibrcing up the lower portion of the patella to- 
wttrds the upper portion, it would have the 
^flfect of causing it to recede in proportion to 
the curve which the lower circular gives to the 
ligament, by acting upon its anterior surface. ' 
Hence, it appears to me, that the objections 
which I first started, remain in full force. 

t« Sir Astley Cooper recommiends us to place a sir a.Coof 
<^roular round the limb, above the upper portion 
^ the patella (see Fig. I), as in the plan which 




Fig. I. 



TEavsjustdeijCnbed ; but, instead of malting ue 
head of the tibia form the point of resistance, 
he refers it to the foot. This he does by means" 
of a roller, which is fastened on one side to the' 
circular, and then carried down to the foot, 
round which it is passed, and then brought up 
again, and confined to the circular on the other 
side of the limb. There is, also, in this mode 
of treatment, a bandage passed round the leg in 
a spiral manner, to prevent the tumefaction 
which the circular above the knee would other- 
wise occasion. The roller is not extended over 
the knee, where the patient sometimes suffers 
much in consequence of the obstruction which 
is given to the return of the blood by the cir- 
cular placed above the joint. This is a great 
evil, and one which cannot be easily avoided, 
when this mode of treatment is strictly jaAf^ 
hercd to. ' ''""• 

I do not see that the patella is better sup- 
ported by this mode of treatment, than by that 
recommended by Sir E. Home. The objec- 
tions which I have advanced against Sir El 
Home's plan, I also hold against this advi«dd'bj*' 
Sir A. Cooper. (See page 485;. "> ' -'l'!'- -"» 



I 



Mr.Mogridge's Another methoti of treating fractures of the 
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pafadl% bafr lieea latdy introduced by Mr. Mog- 
xi^ge^^oiDevon^ by which one of the objections 
mentioned in the two former plans is got over. 
Thb Rg*^ S5 is a skecth of the apparatus [which 
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h^f employ s^ and Fhg. 8, the same applied as 
£71?*.^^ fractum x>f the knee*pan. That part of 
tfa|^ justrum^oi iwhich presses upon the base of 
thi9,pa4!9Ufi» is made.cf highly-tempered steely 
under which is placed a leather strap, and under 
this a hard-stuffed cushion. 






fi,Wh^.4h^ apparatus is used, one part of it AppUcation. 
is fjiUccd. above tbe i^per pcntion of the patella^ 
dx^ tbe other below the head of the tibia ^ and 
tl)e|n; hy ipeana of the screw, a, these two parta^ 
are approximated^ and the upper portion of the 
patella is brought down. It does not appear 
thsitit was Mr. Mogridge's intention to act 
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upon the lower portion of the bone at all ; for, 
he says, that the head of the tibia and the con- 
dyles of the femur, should receive the pressure 
of the lower part of the apparatus^ and conse- 
quently we may infer, that those must form the 
principal resistance to the action of the exten- 
sor muscles of the leg, through the medium of 
the apparatus. He says nothing about the pro- 
priety of supporting the lower portion of the 
patella ; and, from what he has stated, it would 
seem that he was not awaVe of its importance. 
Indeed, as far as I know, this indication has 
been overlooked by every surgeon ^ho has 
written upon fractures of the patella. 

Remarics. I am sorry to say, that I do not think this 

ingenious invention will be found generally use- 
ful. However well applied, there is danger of 
its giving rise to inflammation, or sloughing, or 
both, immediately above the base of the patella. 
I say one or the other, or both of these, because, 
sometimes, inflammation is produced by pres- 
sure, and at others, a part of the integuments is 
destroyed, without being preceded by inflamma- 
tion ; but inflammation ultimately comes on, 
and obliges the surgeon to remove the pressing 
body by which the slough was occasioned. 
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I may take this opportunity of remarking, 
that it is expedient to be always on our guard 
in applying pressure so as to act upon a bone 
covered by little more than the common in- 
teguments, even if the pressing body be softly 
padded; and if the pressing body be hard, as 
is the case in Mr. Mogridge's instrument, and 
exerts its influence upon a small space only, we 
are in great danger of producing sloughing, even 
if the pressure be continued but for a few days. 

I think the following objections might, with objecUoM. 
propriety, be stated against Mr. Mogridge's 
apparatns. Itt. The bearing which it produces 
above the patella is confined to so small a space > 
that it would be likely to produce some serious 
mischief in the majority of cases. 2ndly. It 
does not support the lower portion of the 
bone so as to keep the ligament of the patella 
in a state of gentle extension. 3dly. If the ap- 
paratus were applied in such a manner as to act 
upon the lower portion, the principal point of 
resistance made to the extensors of the leg 
would, in this case, be thrown upon the apex of 
the patella, which, in all probability, could not 
be borne, without injuring the integuments by 
which it is covered. Further trials of Mr. 
Mogridge*8 apparatus, will, I am disposed to be- 
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lleve, be found to justify the remarks which I 
have felt it my duty to mcnticAi. 



Sec. 3. — The Author's Mode of treating Frac- 
tures of the Patella. 

When I first turned my attention to the consi- 
deration of fractures of tlie patella, it appeared 
to me that it would be advisable to act upon 
the base of the patella, and also upon a consi- 
derable portion of the muscles, whose action 
tends to retract it; which I coneeived might be 
done by a modified pressure, kept up by some 
apparatus contrived for the purpose. This 
should be accomplished without subjecting the 
other muscles of the limb to the influence of 
painful pressure, and without producing any 
great interruption to the circulation of the limb. 



Description of 
the author's 



With a view to act upon the base of the patella, 
and at the same time upon the lower ends of the 
extensors of the leg, I contrived a wide pad, a, 
(see Fig. 1, p. 4!)3,J with straps h, so attached, 
that those which confine the pad to the limb, 
might allow of being buckled in such a manner 
as to compress the lower ends of the four mus- 
cles inserted into the patella, against that part 
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of the.dii^b-bQne^ Qver which they are situated. 
ButtodolJiU without cooipfcsaiDg the other 
muscles^ pr,;inteiTuptiDg the; circulation, it was 
n^QHs^ry that,^t^CB* etiap? should pass over 
8ome'uqyield)ng'^aterialpUced at the back of 
(xufcjinib. Whatever is. used fgr this purpQBe, 
shpuldjbe.ivide enough torkeep the strapsfrQfa 

j>re88ing,fater^lly, 8Q as to give incoDveuieoce 
to the f^ent. ITbe; jeg 9pd thigh-pieces of 
iImr;^P]^Fat^s' U9f;d.for i^tppound firacture ,(^ 
die leg, &c., offered themselves to my notice, 
as, prop^>^ ,^> , ^etf the . straps , passed round ^e 

lupt> ffoip.pressiilg updlieiy upop any of the 
p^Bclesjve^i^h do not. aet upon the upp^r ppr- 

'i^pqi. of the ho^e;. and.alsp tp keep them fKtta 
q^ljifg upop ^e^vcssels and nerv««, Th^y h^Re 
ijl^wise, the e&ct of fixing the limb IB tl^e 
strai^t position, and at the same time possess 

,a fpcm upon which the limh lies easily. 
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The lower ends of the muscles inserted into 
the base of the patella being gently compressed, 
and the limb fixed in the straight position, the 
next point was to resist the action of the mus* 
cles more eflfectually than can be done by mode^^ 
rate pressure. This could only be accomplished 
by operating upon the base of the patella, in a 
line with the limb. The upper portion of the 
patella must be brought down to its natural 
situation upon the condyles, and fixed there, by 
making some other part of the limb form a 
point of resistance. 

The head of the tibia and the condyles of 
the femur, first offered themselves as eligible 
parts for the resistance which it is necessary to 
give to these muscles in the longitudinal direch 
tion, in order to keep down the base of the pa- 
tella ; but reflection convinced me that I could 
not make them answer the purpose, without 
counteracting in a great measure another indi- 
cation, which is to prevent the apex of the pat- 
tella from receding towards the head of the 
tibia. The only point left, therefore, for efiec- 
tually opposing the extensor muscles of the leg, 
was the sole of the foot. I accordingly had a 
strap, c, attached to the pad intended to lie 
above the patella ii^ such a manner, and of suf-- 
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ficient lengthy to allow of being carried round 
the sole of the foot^ and brought up and buckled 
OB the other side. This strap is passed over the 
fi3ot4>oard of the apparatus, opposite the base 
oi the tibia, and is thus prevented from pro- 
ducing uneasy pressure upon the soft parts of 
the foot, and is at the same time kept in its 
proper situation by loops, under which it passes 
at the sides of the shoe* 

The next object was to give a proper support 
U> the apex of the patella, sp as to prevent it 
from receding from the uj^r portion, as this is 
drawn down by that part of the apparatus al- 
ready mentioned. It occurred to me that this 
might be done by another pad, d, placed below 
the potetta. This pad should be confined with 
ijreidaf straps, ft, sufiiciently tight to make it 
att upon the apex of the bone when forced 
upw»d* This pad being properly constructed, 
I had to connect the upper and lower pads, so 
that the fractured surfaces might be brought 
into and retained in proper apposition. Thia 
I have succeeded in accomplishing by means of 
strong web straps, c, attached to the upper, 
and buckles of the proper size to receive thr 
straps, fixed, to the lower pad. 
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By the use of this contrivance, fraCtOW* Wf 
the patella might be better managed than by" 
the employment of any other means with whiclr 
I am acquainted. Every indication which li 
have noticed, as proper to be attended to in the? 
treatment of fractures of this bone, might be( 
more etfectually answered, and at the same* 
time, those evils which are observed to occur" 
under the common modes of treatment mighe 
be more easily avoided. ' 



When we apply this apparatus, the limb 
should he placed upon a splint, a, (f^g. 2^' 




which should have a foot-board, h, attached to 
it, for the purpose of keeping the foot upright, 
which is done by means of a bit of bandage 
passed round it and the foot; and also to assist 
in steadying the lower part of the limb upon 
the splint. The lower end of the splint, with' 
the limb resting on it, should be raised and' 
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^iippQfltf^vin^Afl. elevated position, so that it 
miyi'fgiMii^i/^Mmd^ the trunk. The back and 
9k9Mi0klf$i 4hQMld/ f ^90 be railied by means of 
jplVMfAw TJ;i$/A$Mstanti $h«ald then be directed 
t^{piMiibi4<H^itbfV ba$e.p£ the patella to ils pro^ 
FK^ )ffj^[KMi9%f>andr$oonfiQe it there v^ith the 
^ltgfifSi,1ff[i^ iimy surgwn applies that part» c, 
c/iijk^ (f^^fil^w intapd^ tO'fix: ii« The large Large pad. 
j^j^Me^^il^l^is purpo^i^ shoald be placed upon 
the front of the thigh, with its narrowest end 
' jast above the base of the patella. The lateral 
^lHffP>e4t8l»HWifeft carried jeofj^d the back of 
^ }!P^ (WerjrtJ|<^.spliQit,.ftndi .brought up., and 
budHed so as to make the pad bear firmly upon 
thenpiit of the thigh. This being done, the 
long^l^i^, e, attached to the naq^ow end of the 
|iij^,^l||j^^ be carried round the sole of the 
fi^M and brought up and 

bdlUed on the other side with a sufficient de- 
feiWirf finnn4infii to keep the upper, portion of 
tibe patella iu its proper situation. 

j|pji^,.fujrgepu,ishQwldv no^i^ pl»^< thd sntall^ smaUai^. 
m4i^.)|e^viri^?>a|^x of tb^ bone^^and confitie^ 
i|^^9t.)th|e^l^b Ift t^\n situatioti by nkeans 6£ the? 
Iff^^ ftf^fs^d^ which should be passed round 
^c^^aqj^ Qfl the leg wer the splint, and biK^kled^ 
ino^eiately. cloae. The two pads should now 

Kk 
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be confined together by means of the web 
straps^ gy and the corresponding buckles, with a 
sufficient degree of firmness to hold the frac- 
tured surfaces in contact. 

Foitr.tai]ed A Strip of linen, hj the width of three fingers, 

and split at the ends so as to make a four-tailed 
bandage, should now be applied. The unsplit 
part of this should be placed between the pads^^ 
with the upper and lower edges a little under 
the corresponding ends of the pads. Two of 
the tails should now be carried round the back. '. 
of the limb over the splint, and lightly tied to 
the corresponding tails on the outer side of ^ the 
knee close to the splint. The object of this 
bandage is to give gentle support to the int^ii^ 
ments covering the front of the knee. It jalsQ 
tends to prevent the anterior edges of the frac- 
tured surfaces from separating, while thepqs- 
terior edges remain in contact. The foot jshould * 
be confined to the foot-board, and the upper 
end of the splint to the thigh, by means of 
common linen rollers. 

When the apparatus is properly adjusted, and 
the inflammation sufficiently subdued, the pa- 
tient need not remain in bed ; he may sit upon 
the bed, or get up and sit upon a sofa, with tbe 
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injured limb resting upon the sofa^ or sit upon 
a chair with the limb upon another chair of 
equal height; he should not be allowed to 
hang the limb down till the union is completed. 

A woman^ admitted into St. Thomas's Hos- Caw. 
pital^ under the care of Mr. Gtr^eu, , had the 
app^tratus applied three or four days after the 
a&cid'i^i. The limb was kept raised upon- 
pillows for a few days. The woman was then 
permitted to dress and sit upon her bed with 
the apparatus on^ which she continued to do 
daily' till the apparatus wai^ removed^ which wa» 
at the' expiiratioh of about five weeks from the 
tinie 6? the accident. At this time the frac- 
tured surfaces were found closely united to^e- 
tfie^'liy- the mtervention of ligament. - 

^llae rracture was transverse, produced by a 
£il1^ and the separadon of the fractured surfaces 
wsis'cionsiderable previous to the application of 
the apparatus; 
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CHAP. VII. 

Fractures of the Clavicle* 

Sec. I. --^Causes, Nature^ and Symptoms of 
Fractures of the Clavicle. 

Anatomy. The clavicle is that bone whichj in man^ is found 

between the stemun) and the scapula. It is. 
somiething of the form of an italiq Sy and is 
connected at one end to the upper part of the 
sternum^ and at the other to the scapula^ by 
means of hgaments^ which confine the motions 
of the clavicle within certain limits. An inter- 
articular' cartilage is found between the sternal 
end/ of the clavicle and the sternum^ which 
dev^des the joint into two cavities, each having 
a corresponding synovial membrane. This car- 
tilage is thin in the centre, and thick at the 
edges, and allows the clavicle to move freely 
in all directions, as far as the ligaments will 
permit it. This joint forms the centre to the 
motions of the shoulder. 
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The connexion of the clavicle to the acromion 
of the scapula, is by means of a capsular liga- 
ment and several accessary ligaments. The 
ligaments which confine the scapular portion 
of the clavicle to the coracoid process of the 
scapula^ are the conoid and the trapezoid. 
These ligaments limit the motions of the scapula 
upon the clavicle^ and connect these bones 
firmly together. 

The use of the clavicle is to keep the ^"^ 
shoulder off from the chesty in order to give 
greater scope to the motions of the humerus. 
It does not immediately assist^ as some suppoee, 
in keeping the shoulder up. I cannot perceive 
that it has any influence in this respect, in any 
other way than by giving attachment to mus- 
cles which assist in suspending the limb. The 
shoulder is kept raised to its natural situation 
'bltbgether by the action of muscles, and, if 
ihose muscles which have an influence in doing 
this lose their power of contraction, the posi- 
tion of the shoulder is immediately altered. 

I had an opportunity sometime since, of veri- 
fying this observation, in the case of a young 
woman, admitted into St. Thomases Hospital, 
under Mr. Green. When I first came to this 
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peitoti^ I tras tnuth. sftn^ kt4ii0r:«ngixlar/a[^ 
pe^hiflce. The shbu}dei*8 Imd faUenK^o^^k^i 
that they Wef e depfiv^^ in a gPMt menniit^of 
tlieli- hafuriil Foandnes8> £lild 4ifae ccNiiipkalBd'iof 
liavihg lof^ the poWtitoftmm^ iheiutmB idTtlye 
bead— in short, -iirheil unassisted^' J[ oklsmmd 
^Vstie could scai^iy carry tiN^iiuinsiiK'Adni 
fh^ side. ' Upon ' e&^dnining the parts;^ foalid 
that the scapula was turned upon-itarakiaiiana 
was altogether thrown oat of its natural 'rela- 
tive -sitttittibh. The mperior dosta ptvt^BtlXfd 
i&rwat^ ; the posterior ocAupied^ tfta 'situafiittn 
n&'Cfiitr to tine- stfp^or, and the 'aiMeridMqf»Or 
jected ba^kWlird; The^ muscles (tesdtied toiiop- 
{>brt tbci point 6f the shoulder were>thhra(|i out 
6f their hatbr&t liAe of aedon'; and wei«l/4|il£K; 
fore, finable to sustain the shonlders^ttt IJbdr 
propel' degree of elevation. The relative pdsi- 
tioh of the scapula and' hnttieri, as the? tfrtns 
hung by the sides. Was precisely that whitth 
they assume naturally when the amHr ai^' i^iined 
above the head ; and, while each scapula ^and 
humerus continued thus relatively placed with 
respect to each other and the side, the deltoid 
muscle could not act so as to raise the arm. In 
continuing my investigation, I discovered^ that 
the antagonising muscle to the deltoid; namely, 
the serratus magnus,' on each side, had lost its 
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powtf of actiofi^ and that the paralytic state of 

ihese muscles waa the cause of the malposition 

of the shoulders^ and of her inability to raise the 

- dbsinds to the head. The superior costa of the Ma- 

pnhi; and the humerus approached to a straight 

'fin^^by k mmultaneous movement^ ^hea the 

^dritaid was thrown into action^ and consequently 

I tbe ts^m was elevated only in a very slight de- 

•' gceoj In ovd^ to ascertain that the loss of power 

in those two muscles allowed of the unnatural 

j.pwitioa of the shoulders, by which the arms 

iiwere rendered almost useless, I placed each 

^ scapula la its natural situatiim, and then pressed 

fyrttk my Angers upon the posterior angle^ so as 

to ppodoce that influence upon the base of the 

Mapnb^ which is naturally produced by the 

sciradiis magnus ; and now I observed that the 

ishoulder had assumed its natural roundness, and 

^Abe patient was able to raise the arm and carry 

;!ikfbver^e head, with almost as^ much fad&ty 

i'M^apyione; but the moment the antagonisiQg 

i;ioAafmce prodoced by my fingers was with* 

idvawn^.the shoulders dropped, and the arms 

{,b€Q9Xo& as' useless as before* 

Fractures of the clavicle are produced by ex* 
. teimal violence, such as £ills upon the point of 
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the shtmlder, ialls liport the hand^' bWs^pl^ 
tbe bone itself^ &c. . .: .iJ^ 

^**^- Sinipte fractures of the ckt^de ai*e w* '^rfjf 

tended with danger to the life of the potiiaiiti 
Tj>e line of divi&ion varies in these as'ih ti^ 
fraotures of other bones. Sometimes the frtci 
ture is accompanied with bdt little injury to tliie 
soft parts. Sometimes the internal laceration te 
extensive, and now aiid then the fractnte ii 

compound^ but this variety is very rire. ^ - ' ^' 

... - . , •» 

ymptomg. When a fracture of the clavicle exists in a 

recent state^ the patient caihfnot rleiise ^the arij^ of 
th)Q itijured side to the head without paiti^HMl^ 
in some severe cases, is unable to do BcHt^dU 
Crepitus may be produced with facility, iiAkm 
the fractured ends are brought into apposition^ 
by rotating the point of the shoulder. There -ii 
commonly more or less displacement ; but, when 
the fracture is transverse, this is occasionally so 
slight, that I have known the fracture <wei^ 
looked, and the injury treated as a bruise of 
the soft parts. When displacement exists, it 
might be easily discovered, by drawing the 
finger along the upper and anterior surface 
of the bone. In fractures near the scapular end. 






|{^,$iiiE|j^^nH?{it;^ ib us wily slight, eyea when 
the bone is 6bliquely divided ; but in. those 
which occur in the middle of the bone or near 
tSf^ fft^^n§l:fi%pcw^\ty^iti is generally great, dif- 
fiSfijIgKf^^P^tef i^r,, itt diflfecent cases, according to 
$j|pf9 dir^^op Jmd the d^ee of obliquity of the 
fi^^ur^j a^qdj^be. degree of internal laceration 
IqjfjMfK^il^iti^. accQinpanied. When a fracture 
Kear:^^ .§f^apqlar end is attended with much 
lil^spl^QIfx^ent; of the< fr$^|tjared ends of the bone,, 
we may GiaiQ^ly4ft that the laceration of the softer 
textures is unusually extensive. 

\o l[R/PWWHe„fr2^)twe& of . tbi«. bqne the line of Direction oc 
|iN!fi?ipRixM igm^erally downward and inwards 
gf]^ji|ij^fjp oasesi tl]# fractured end of the scaf 
CS^^ ^ppctipn ia displaced downward, and that 
ff^,i\}e eternal portion upward. Now and then, 
'^oyvi^^eTf the line of division is downward and 
j94^vifai^, and when this happens, the fractured 
/Qp4 >^^^ eternal portion lies below that of the 
^fi^ul^r, pprlioa. It has been stated that the f 
l^erpal portion retains its natural relative situa^ 
lionir.but this is by no means common in loose 
fractures The fractured end of this portion is, 
in, such cases, usually more or less elevated, by 
i\\e action of the clavicular head of the sterno-t 
cleido-mastoideus muscle. 
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Sec. 2. — Usual Modes of TrecUnieni^ ■.., 



y\ 



idications. rj^^ indications to be answered ia the ty^eat- 
ment of fractures of the clavicle, accompauifct 
With displacement are, 1 st. To resist the aGtij9fi 
of the pectoralis minor, which I am dispo^.^ 
think is the muscle whose action priiicipailly 
.tends to bring the shoulder forwards, by ,soi9ie 
contrivance which might be made to keep tj^ 
shoulders back without approximating.. tbein> 
so as to make the scapulas turn upon their' a^^. 
2d. Tor^aeand support the shoulder ofi, jtl;i|e 
iqjured side, so as to keiep the scapular portiiw 
of the clavicle in a natural line with tJaieaterml^ 
and thereby resist the force of gravity and .i(l;|e 
actionof the muscles, by which it is forced dowQ^ 
ward in a Hne with the long axis of the body. 
3d. To resist the united action pf the pectoraiUs 
major andlatissimusdorsi,and other forces whi^ 
JU tend to bring the arm and shoulder to the sid^, 
by some means calculated to keep the point of 
the shoulder at its natural distance from the 
chest. These three indications should be an^ 
swered without pressing upon the broken clar 
vicle, and without giving the patient more in- 
convenience than what necessarily arises front 
the confinement of the limb. 
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Now let us see, how far these indications are ^*^ ™^' 
answered by the means usually employed. We stcuated ba 
will tidce i^p first the stellated bandage. This 
is nothing more than a common linen roller 
«{i^ed^¥otiiid the isfaoulders^ and crossed upon 
diN^bick, 86 as to represent the figure oo, placed 
liMisofltalty. This is a Very simple plan, but 
't info ttufartely it is too simple to be efficient. 
ThoBt w*ho attend strictly to the action of this 
btandi^y will perceive that the only effect it can 
Crave; ii that of keeping the shoulders back* 
??ifi' it-itees very imperfectly, for, when it is ap- 
jilliESj <ightf fenotgh fo^ this purpose, it soon gets 
^^^ii thifr todt of th* nfecfc, a*id approximates 
^tbie^'poiMs of the shoulders in an unnatural 
kieliii^tier, instead of simply drawing them back*- 
'#ardi' The points of the shoulders are in a 
great measure suspended by the bandage lying 
aeross the tieck ; an evil which ought to be 
^alihoided, because it tends to fortje the fractured 
paMs together in an unnatural line, and in this 
M^ to' give rise to a- deformed union. This 
effect of the bandage upon the shoulders, any 
«wgeon may verify at pleasure, by having it 
^ppKed upon himself, with the usual degree of 
tightness. Again, when this bandage is ap- 
plied firmly, with the view to keep the shoul- 
ders from advancing forward, it soon excoriates 
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the edges of the arm-pits, so that the patient is 
unable to bear its operation in a manner caU 
culated to be of service, even according to the 
intention of those by whom it is employed. 
But these evils, though great in themselves, are 
trifling when compared to that which I will 
now mention. This bandage, in passing round 
the injured shoulder, presses upon the scapular 
portion of the broken clavicle. What is the 
mechanical effect of this upon the scapular por- 
tion of the bone? Evidently to press it lower, it 
possible, than it was drawn by the action of* the 
fibres of the deltoid muscle. Hence we might 
infer, that if the fracture should not be attended 
with much laceration, and consequently there 
should appear but little displacement, we have 
here one of the best modes of treatment that 
could be adopted, if our intention were to force 
the fractured surfaces away from one another, 
in the transvere direction, and thus to produce 
deformity of the bone. I need say nothing res- 
pecting the necessity of taking off this bandage 
frequently, in order to re-adjusl it, nor of its in- 
adequacy to answer other indications, enough 
having been stated, to show that it is a mode of 
treatment which ought not to be recommended. 

The other two plans most recommended, are 



the mode pf . bandagiog, advised by Desault, 
^nd th^ contrivance mentioned in Sir Astley 
C(CK>p^r's , work on Dislocations, which I am 
tol4j;r^, invented by a German, whose name I 
^ fl9t acqusiinted wi th . 

: .. J)esault's plan was, to place in the arm-pit a Desauit'spi 
gw^dtuated hair or flock cushion, five or six 
il^h(^ louQy and about three inches thick at the 
l>^s^. Two strings were attached to the corners 
of ihe base of the cu3hion. These strings were 
earned across the back and breast, and made to 
ng^eet upon the opposite shoulder, where they 

were tied, with a view to keep the base of the 

^ '■■*.■ ' '■■".■ ' •• .' ; 

cushion close up in the arm-pit. The cushion 

biding thu^ placed in the arm-pit, and the fore- 
arm bent^ Desault carried the elbow forward^ 
upward and inward, pressing it forcibly against 
thi^ breast. An assistant supported the arm in 
I^hijs position, while the surgeon placed one end 
of a single-headed roller, nine yards long, in the 
arai-pit, and then applied the bandage over the ., 
upper part of the arm and round the body, to 
tjie same situation* The arm and trunk were 
in this manner covered by the roller, as far 
^own as the elbow, drawing the bandage more 
tightly the nearer it approximated to the bend 
of the arm. Another roller, nine yards long, 
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was then applied, commencing by pl)M^i^ OA^ 

• 

end under the opposite arm->pit, whence it wM 
carried across the breast over a compress^ |)bic<6(i 
along the fractured bone, then down b^n^ 
the shoulder and arm, and, having bi^n passed 
under the elbow, it was again brought up and 
carried over the sound shoulder, round wiiteb 
it was passed, in order to fix the first tmfiu 
Desault then conveyed the roller across the 
back to the arm-pit, where it first b^an. The 
suDie plan was repeated till all the roiler #ad 
spent. The bandages were secured by piin^y 
whenever they promised to be useful, and the 

patient's hand supported in a sling. 

.1 ■ ■■ ) 

This plan answered the indications whicT* 
have been pointed ont, but not without press^ 
ing upon the scapular portion of the clavicle. 
There are, however, some objections to this 
plan, which I think it my duty to mention. It 
will be observed, that Desault employed two 
rollers, each nine yards long. Now I hslve no 
objection to the quantity of bandage merely i, 
but the objection which I entertain, arises from 
this length of roller, applied to a part which ii 
constantly in motion. This circumstance occa- 
sions the rollers to get loose very soon after 
they are applied, and renders it necessary that 
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they should be taken oft' and re-adjusted fre- 
quently. Besides this evil, it might be noticed, 
^^^^at if any single turn of the Toilers gives pain, 
^^B|e have often no way of relieving the patient, 
^^^kthout removing and re-adjusting them. From 
^^H|^ we may infer, tliat Default's plan is at- 
^^HtiOded with much trouble ; and if we go a little 
further, we shall perceive tliat this trouble is 
not followed by adequate advantages. Why?' 
Because, as the rollers get loose, the shoulder is 
drawn into that situation which it would oo^f* | 
cupy if no bandage were employed. I ohjcct 
also to the application of a compress, thus/ 
bound upon the fractured bone, as unnecessary,' 1 1 
and because it may be productive of much evil. ' 
Compresses thus applied often produce ulcera- 
tion, and sometimes sloughing of the integu- 
ient& over the fractured ends of the bone. 

♦The German apparatus depicted, as applied, ' 
Sir Astley Cooper's work on Dislocations, 
which is much used in our Hospitals, may 
lear at first view to offer every thing that is 
isary, with the exception of a sUng, for the 
treatment of fractures of the clavicle ; but ita 
operation is attended with a very serious evil, 
which seems to have been overlooked or at- 
tributed to some other cause. The padded 




512 

strap which is passed round the shoulder^ 
presses Upon the scapular end of the frac* 
tured clavicle, and assists the fibres of the del- 
toid muscle, in no trifling degree, in displacing 
that portion of the bone. In almost every in-' 
stance in which I have seen this apparatus 
employed, the fracture has united with consU 
derable deformity. Fractures which would d6 
well by the application of a simple sling alone 
properly adjusted, are in danger of uniting with 
much displacement of the fractured ends, under 
the operation of this contrivance. This appa-^ 
ratus keeps the shoulders back very well, but 
not without pressing upon the scapular end of 
• the clavicle. 

•il^ \n MUM Though I cannot recommend the use of this 
apparatus for fractures of the clavicle generally^- 
tht)i» is one variety of fracture of the bone, in 
which it might be used with impunity ; I mean 
fractures which divide the bone in a directioni 
duwuwaixl and outward. In these cases, by tn-^ 
ciXHi^iug^ the thickness of the pad, where it lies 
in thc» axilla, and keeping the elbow to the side^ 
it lui^ht Ih^ employcil with more advantage! 
than any ixnurivauiv with which I am ac-*' 



I 
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I 'alsa feet pleasure in being able to state, 
that I know of nothing so eiFectual as this ap- ='"i- 
paratus, in cases of dislocation of the scapular 
end of the clavicle upwards, which is not an 
unfrequent accident. The pressure of the. strap, 
passed round the shoulder, upon the scapular ■ 
end of the clavicle, which proves so injuriouB 
in the niana°:ement of a very large majority of 
the fractures of this bone, is lierc of the greatcist 
benefit; and if the surgeon will assist the ope- 
ration of the apparatus, by increasing the thick- « 
ness of the pad in the axilla, and by keeping 
the elbow to the side, he will find no difficulty 
in maintaining the scapular end of the clavicle ' 

its natural relative position. 



i^EC. 3. — Authors Mode of Treatment. 



'flrious trials, in which I particularly noticed ^''t'"'"' P'»"- 1 
the operation of the modes of treatment which 
I have detailed, convinced me that they fell far 
short of the advantages which I had been led 
to expect from them. I was, therefore, induced 
to investigate the principles upon which the 
treatment of fractures of the clavicle ought to 
be founded ; and, having ascertained these to 
my own satisfaction,, I at once discovered the 
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causes of failure, and now attempted to contrive 
a plan of bandaging the shoulders, so as to 
answer all the indications which I have* ob- 
served, and at the same time to avoid all those 
evils which the surgeon has to contend with 
when he adopts any of the common means. 
The plan which occurred to me, and to which 
I have had recourse in public and private for 
about eight years, I shall now endeavour to 
describe. 

Description. 'pj^^ apparatus consists of two pads composed 

^ of thick flannel, covered with soft linen or 

calico, and of portions of linen or calico without 
padding. The pads must be wide enough to 
take in the points of the shoulders, and suffi- 
ciently long to pass nearly round them. The 
width for an adult is about six inches, more or 
less, according to the size of the shoulder. 
Care should be taken that each pad is wide 
enough to take in the point of the shoulder to 
which it is applied, and Aot so wide as to press 
injuriously upon the broken clavicle. 



PjjJ'w^^in- The pad which is intended for the injured 
side (Pig. \)j should be composed of three 
layers of thick flannel, to the surface of which 
•hould be attached a roll of flannel, a, about 
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Fig, 1. 

five inches long, and one inch and a half thick. 
This roll of flannel is intended to lie under the 
arm, having three layers of flannel intervening 
between it and the axilla, where the pad is ap- 
plied. The three layers of flannel, and the roll 
of flannel having been cut out and properly 
tacked together, should be covered with soft 
linen or calico, and now a portion of linen 
roller, 6, about twelve or fourteen inches longer 
than the pad, and of the same width, should be 
laid upon it on that side to which the roll of 
flannel is attached, and firmly sewed to it within 
half an inch from the side edges, and within 
about an inch from the ends. When the por- 
tion of bandage is properly placed, each end 
projects beyond the ' pad about six or seven 
inches. To this pad is sewed three other por- 
tions of linen, c, J, e, the uses of which will 
presently appear. 

l12 
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.Pad for the 
Bonhdside. 



Applidkti(mj 



The pad for the sound side (Pig^ 2^* is made 
of two layers of thick flannel^ covered with 



Fig, 9. 
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linen or calico. This pad^ also^ has sewed to its 
surface a portion of bandage^ a^ of the same 
size and length as that attached to the pad 
intended for the injured sideband has one por- 
tion of narrow itoller,; 6, attached to it trans*- . 
versely. 

The remaining portions of this extemporary 
apparatus consist of a sling made of a common 
pocket-handkerchief, two pieces of common 
linen or calico roller, and a piece of linen or 
calico about eight inches wide, and long enough 
to extend round the chest over the a:rm,^so that 
it might be tied. 

In ap][)lying these pads, we commence by 
placing the thick part of that iiitended for the 
injured side in the axilla, (Pig.' 1, a}y taking 
care that the pad, throughout its leilgth, id 
underneath the wide portion* of bandage, b^ at^ 
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tached to it, and by which it is confined. ' We 
[then approximate the two loose ends of this 
I porlion of bandage behind the shoulder, arid 
[there tie them closely (Fig. 3, a), so that 




the point of tlie shoulder may be covered, by 
the pad. Having proceeded so far, the sur- 
geon should apply the other pad round the op- 
posite shoulder, but more loosely. He should 
then take one of the portions of linen whidi 
he had procured, of the widtli of a common 
roller, and introduce it double, beneath the two 
circular portions in the situation seen at, b, 
and direct an assistant to place his hands upon 
the points of the shoulders, and push them 
back ; the surgeon being, at the same time, 
placed behind the patient, with his knee against 
liis back, should now pass one end of the roller 
through the loop formed at the double, and then 
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tie it to the other with a sdfficient degreci 'of 
firmness^ to prevent the shoulders from bdtog 
drawn forward, which, as I have fiaid^-I llfelieve 
is mainly aecomplished by the small pedtofal 
muscles. 

aou of flannel. The roll of flannel attached to the pad for the 
injured side, serves as a fulcrum to the hume- 
rus, which is made to act as a lever, in the 
manner which will presently appear, for the 
purpose of resisting that action of the pecto- 
ralis major and latissimus dorsi which tends to 
approximate the arm to the side. 

bStSJ^'^to ^^ *^^ padded bandage be not wide enough 
dideoffthe to take itt the point of the shoulder on the in- 

shottlder . . . » . . 

jifred side, it will either slide down the arnr 
when acted upon by the portion, 6, which keeps 
the shoulders back, or will slide oflF upon the 
scapular portion of the clavicle, and thus produce 
the evil which we have complained of, as oc- 
curring when either the German apparatus or 
stellated bandage is used. In order to prevent 
this, it is not only necessary that the padded 
bandage should be made in proportion to the 
size of the shoulder, but, also, that it should be 
tied round the shoulder rather firmly. 
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There are three other ends of bandage hang- 

[ ^ngfrom the padded portion. ( See I^tg.\,p.5\5.) 

These are added, for the purpose of assisting to 

f keep the pad more steadily upon the point of the 

shoulder, off which it might otherwise some- ' 
) times shp, even if the pad be made as wide as I 
is necessary, to give it its proper bearing. Two , 
' of these ends, c, d. Fig. 1, are carried round ■, 
the upper part of the arm, on the injured side, 
,8o as to meet behind, where they are tied 
I (see Fig. 3, c.J ; the other, c, Mg. 1, is car- 
Liied across the back, and is tied to the corrcs- J 
'.ponding one which proceeds from the pad 
■placed round the opposite shoulder, as is seen 
at, rf. Fig. 3. These ends of bandage, thus con- 
fined together, have the effect of preventing I 
the pad from slipping up, so as to press upon * 
.the broken clavicle injuriously, and also of 
Lguarding it from slipping down the arm, so as 
Lto render it less efficacious in keeping the shoul- 
^.dcr in its place. 



The next part that claims our attention, is the J 
L portion of bandage which acts upon those that | 
[<encircle the shoulders, so as to keep the shoul- 
. dcrs back. This cross-piece, (b, Fig. 3J being 
drawn tight, if left to itself, gradually rises to- 
, wards tlie neck, and, in proportion as it rises, it 
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has the effect of causing the shoulders to ap^ 
proximate in the same Way as the commoki 
stellated bandage. This alteration in the rela- 
tive position of the shoulders, has sometimes 
the eflPect of forcing the scapular portion of the 
clavicle out of its proper apposition with the 
sternal portion, and must, therefore, be avoided. 
The evil here alluded to, may be easily pre- 
vented, by placing another piece of bandage^ 
e. Fig. 3, the one which we are now consi- 
dering, upon the cross-piece, 6, and fastening 
it round the chest. This piece should be car- 
ried round the cross back-piece, and, after 
having been brought into contact, and fastened 
just below the cross back-piece^ the two ends 
should be passed round the chest, and tied to- 
gether in front. From the configuration of the 
chest, it might be presumed that this piece of 
bandage would gradually advance towards the 
upper part of the chest, and thus allow the cross 
back-piece to rise up upon the neck, as much usr 
it would if no means were employed to keep it 
down. This, indeed, would happen, were it 
not for the antagonising operation of another 
portion of bandage, the uses of which I shall 
presently mention. 

icmtrks. We have now got over the evils arising fiT>ni 
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the use of the German apparatus, and also 
those produced by the application of the stel- 
lated Imndage, without losing any of the ad- 
vantages proposed to be gained by their em- 
ployment. By the plan which I have intro- 
ducedj as far as it has been now described^ the 
shoulders can be kept back without bearing 
upon the injured clavicle, without|twisting^ the 
scapular portion out of its natural relative situa^ 
tiou with the sternal, and without producing 
any excoriation of the parts which receive the 
pressure of the pads. 

Tlie next indication which demands our at- s^»"8- 
tention is the elevation of the shoulder, which 
must be raised sufficiently to bring the sca- 
pular portion of the bone into a natural line 
with the sternal. This might be done by 
means of a common pocket-handkerchief sling, 
^j fig. 3f the middle of which should be placed 
tinder thle elbow, and the ends, carried obliquely 
across the back and chest (see Figs. 3 & 4^, 
should be made to meet upon the opposite 
shoulder, where they should be tied upon a pad 
witli ia sufficient degree of tightness to raise the 
shoulder of the injured side as high as the par- 
ticular condition of the fracture may require* 
When the slihg is applied in the common way, 
its pressure upon the broken clavicle not only 
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gives pain, but tends very much to occasion a 
deformed union of the bone. By the mode 
which I have recommended, these evils are 
effectually got over, and the shoulder is sup- 
ported at its proper degree of elevation with 
facility and ease. 

kept^t^thi^ We have now discovered means for keeping 
***^®' the shoulder back, and raising it without press- 

ing at all upon the injured bone; and^ in so 
doing, have succeeded in answering two indi- 
cations ; but there is a third that requires our 
attention, if we wish to bring the case to a 
favourable issue. I have said that the pecto- 
ralis major and latissimus dorsi muscles are 
much concerned in approximating the shoulder 
and arm unnaturally to the side, by which the 
fractured ends of the clavicle are made to over- 
lap. The action of these muscles must, there- 
fore, be resisted. Now, the reader will see 
more clearly the use of the roll of flannel at- 
tached to the pad for the injured side. This 
roll of flannel is used of sufficient thickness to 
keep the arm off from the side ; but, as the hu- 
merus moves freely in the glenoid cavity of the 
scapula, it has but little effect upon the poiat of 
the shoulder when the arm is suffered to hang 
loosely by the side, or even when the shoulder 
is raised by means of the sling ; but we can 
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easily make it efficacious, by causing the hu-^ 
mehis to act upon it as a lever upon a fulcrum. 
Suppose the roll of flannel to be tliick enough, 
as it always should be, to throw the hume- 
rus off from the side of the chest ; then, the 
moment you press the humerus to the side, you 
act upon the point of the shoulder with a long 
lever, the fulcrum to which is the roll of flannel 
in the arm-pit. Thus, the point of the shoulder 
might be carried off to a natural distance from 
the side with the greatest facility, and the frac- 
tured ends of the bone prevented from over- 
lapping. We have, therefore, only to keep the 
arm in this situation, and we shall find our third , 
aiid last indication most effectually answered. 
This is done, by placing the wide piece of linen 
or calico round the body over the lower part of 
the arm, in the manner seen in Figs. 3 and 4, 
and tying it rather firmly in front, at, a. Fig. 4. 
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One end of this wide bands^e^ before it is fas- 
tened to the other^ should be carried under that 
portion of bandage which was previously passed 
round the chest (see e, Fig. 3, and J, F^g. 4), 
and used' for the purpose of preventing that 
portion, which lies across the back, from riding 
up upon the neck. The connexion of these 
two portions of the apparatus, in the manner I 
have mentioned, has two advantages. The wide 
portion, which is employed to keep the arm to 
the side, and which, in some measure, also sup- 
ports the fore-arm when thus connected with 
the other, prevents it from sliding up upon the 
chest in a way which would occasion it to get 
loose and inefficient, and at the same time the 
portion of bandage, which is used to keep down 
the piece placed across the back, operates so as 
to support that which keeps the humerus to the 
side, and prevents it from slipping down, and 
loosing its hold upon the fore-arm. The hand, 
which should not be used, might be kept in a 
comfortable position, by a bit of bandage passed 
round it, and fastened to the two portions last 
described. 

Recapitulation. Xhis mode of treatment, then, for fractures of 
the clavicle, requires two pads properly fitted 
up, three loose portions of bandage, arid a 
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$ling. The pad for the injured side has five 
euda of bandage hanging to it, and that for 
the sound side only three. There is a pieee of 
linen roller to act upon these, so as to keep the 
shoulders back ; another to keep this in its 
proper situation ; and a third, a wide piece of 
doth, to keep the lower end of the humerus to 
the side.. This piece should be applied over 
the sling and tacked to it, for the purpose of 
being retained in its proper situation. 

I have now given a description of, and de- 
tailed the mode of applying, the different parts 
of the extemporary apparatus, which, for the 
want of a better name, I call a clavicle-bandage ; 
and I have endeavoured to put the reader in 
possession of the operation of this bandage, 
when properly made and applied. This mode 
of treatment, which I recommend with great 
confidence, may at first appear complicated ; but 
I am not aware that any part can be with pro- 
priety omitted. 

There is yet one point respecting the band- ^^^t^^^^ 
age to which I wish to call your attention, and 
which, in my estimation, is one of no trifling 
nature ; I allude to the facility with which the 
surgeon may increase or diminish the action of 
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any one or more of its parts, without deranging 
the whole, or even without the necessity of re^ 
moving a single portion. For instance^ suppose 
you find, after you have applied the apparatus, 
that the injured shoulder advances a little too 
much, you have only to tie that portion which 
confines the shoulders back a little tighter, in 
order to bring the shoulder back as far as may 
be necessary, without the trouble of untying 
any other part ; again, if you perceive that the 
scapular portion is not quite so much elevated 
as the sternal, you have only to shorten the 
sling, £Lnd this evil will be immediately removed ; 
or if you observe any overlapping of the fractured 
ends, you will find that, by drawing the broad 
piece of linen placed round the body over tb^ 
arm rather closer, this derangement of the frac*- 
lured ends will be remedied. If you find that 
it is not, you may be sure that tVie roll of flan- 
nel placed in the axilla, is not sufiiciently thick 
to prevent the humerus from pressing against 
the side ; and you must, therefore, increase its 
thickness, before the circular body-piece of linen 
can be made to have its due effect. To dp this, 
it is advisable to remove the padded portiop 
from the injured shoulder. But this is a degree 
of trouble arising from want of attention in the 
first instance, and which may, with proper care. 
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fbe easily prevented. When superintending the 

\ eonstruction of this apparatus, the surgeon 

should well consider the size of his patient, 

and remember that the roll of flannel intended 

to act as a fulerum, should always be sufficiently 

Lfliick, to throw the arm off somewhat from the 

■side, and to |)revent it from pressing against 

Ithe side under the action of the portion of 

tlmen by which it is confined. 

The clavicle-bandage once properly applied, 1^"*^^^ 
'■enables the surgeon to resist the action of all ^''"'''' ' 
those powers which tend to produce displace- 
ment, and puts the fractured bone entirely 
under his control, without being productive of 
any of those evils which, I have endeavoured to 
show, arise from the usual modes of treatment. 
I am not prepared to say that every fracture of 
the clavicle, treated in the manner which I have 
thought it expedient to advise, admits of being 
united without deformity ; but, I am fully con- 
vinced that, if such case^ should occur, they 
will be found very rare. I have had this band- 
age in use now about eight years, and, in the 
course of this time, I have used it in a large 
number of cases, many of which have occurred 
in St. Thomas's Hospital. The results of these 
cases have been very satisfactory to myself, and 
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to those surgeons by whom the treatment was 
witnessed. The surgeon mSiy rest assured that, 
if he will take care to see that the different 
parts are properly made, properly applied, and 
properly managed, the operation of the bandage 
will not deceive him. Let him try it in the 
worst cases, after all other means have failed-^- 
for this is the way to prove the value of any 
new contrivance — I say let him try it after all, 
other means have failed, and he will then have 
proof, from his own experience, of the command 
which it gives him over the fractured bone ; 
the facility with which the treatment is con-^ 
4ucted, and the comparative degree of comforts 
with which it might be worn. 

I win mention one case by way of illus* 
tration. 

A powerful man received a blow on. the point 
of his shoulder, which produced a loose obr 
lique fracture of the clavicle, dividing it ne^r 
the middle. I saw this man on the fourteenth 
day after the accident. At this time the sur- 
geon in attendance, had tried all the means in 
common use, and also an invention of his own, 
without being able to keep the fracture in any 
thing like tolerable apposition. The man had 
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suffered greatly from the operation of the plans 
which had been adopted, and now his arm-pits 
were much excoriated. The fractured ends of 
the bone over-lapped about an inch, but no 
imion had taken place. I applied the padded 
bandage in the manner I have described, and 
at the end of three weeks from this time, I had 
the pleasure to find that the bone was perfectly 
united, and so even and natural was it joined, 
that at the expiration of twelve months, when 
the superfluous callus was absorbed^ it could 
scarcely be discovered by a careful examina- 
tion whidh of the clavicles had been broken. 
The bandage retained its situation during the 
uniting process, and required only to be tight- 
ened bqm time to time as the linen stretched 
under the strain that was made upon it. Jt 
was worn with eas^ to the patient, and th^ 
exporiated parts, being properly protected from 
its action, soon healed^ 

Here it might be femarked^ that a bandage Remark; 
which allows the excoriated edges of the arm- 
pits to heal> while it is in full operation, is not 
likely to produce excoriation itself imless misr 
applied; 
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CHAP. VIII. 

Fracture of the Scapula. 

The parts of this bone most frequently frac- 
tured^ are the acromion^ the neek, and the 
inferior angle. 

Of the wro- When the acromion is broken off. the roimd- 

aess of the shoulder of the injured side is lost, 
and, part of the attachment of the deltoid 
muscle being separated, the head c^ the M 
humeri sinks towards the axilla, as far as the 
capsular ligament will permit. On carrying 
the finger along the spine of the scapida, a 
depression is felt just at iike junction <^ the 
clavicle with tlie acromion, which arises from 
the displacement of the fractured portion. The 
distance from tlie sternal end of the clavicle, to 
tlio extremity of the shoulder, is diminished on 
the injured side. If the arm be forced upwafd 
iu a lino witli tlie chesty the rotundity of the 
sliouldcr will bo nestorvd, but the deformity 
nAums a^ipBiiu, as soon as the arm is suffered to 
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fall. If the arm be rotated while it is raised, 

crepitus can be distinctly perceived at the point 

_ of the shoulder and along the superior portion 

" the spine of the scapula. The patient, as 

on as the accident has happened, feels as if 

Us arm were falling off. The shoulder drops 

with a great sense of weight, and the patient 

lels but little power to raise the limb. 

Fractures of this part of the scapula may ' 
unite by bone, but they generally unite by the 
intervention of ligament, in consequence of the 
difficulty which exists in producing adaptation, 
and in preserving the parts in a state of quie- 
tude during the period required for union. 
The OS humeri should be raised so as to bring 
the displaced portion of the fractured bone into 
•hs proper situation, and supported so as to pre- 
l^ent the acromion from dropping. The deltoid 
Jnuscle should he relaxed, which may be done 
'^y means of a cushion, placed between the 
dbow and the side ; for if the elbow be brought 
C^osc to the side, the broken acromion is fur- 
ther separated. The arm should be raised, and 
the elbow carried a little backward, and then 
confined by a roller passed round the chest. 
The limb should be kept firmly fixed in this 
position for three weeks. 

M ill 2 
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This injury divides the neck of the bone im- 
mediately opposite the notch of the superior 
costa, by which the head of the boiic be- 
comes detached, and falls into the axilla. The 
shoulder drops, and there is a hollow below 
the acromion, from the sinking of the deltoid 
muscle. The head of the os humeri, with 
the head of the scapula, can be felt in the 



The degree of deformity which accompanies 
this injury, " depends upon the extent of lacera- 
tion of a ligament, which passes from the under 
part of the spine of the scapula to the glenoid 
cavity, and which is not generally described in 
anatomical books. If this be torn, the glenoid 
cavity and the head of the os humeri fall deeply 
into the axilla, but the dtsplaccment is much 
less if this remain whole. 

" The diagnostic marks of this accident are 
three: — Ist. The facility with which the parts 
are replaced. 2dly. The immediate fall of the 
head of the bone into the a^iilla, when the ex- 
tension is removed. Srdly. The crepitus which 
is felt at the extremity of the coracoid process 
of the scapula^ when the arm is rotated. The 
best method of discovering the crepitus, is for 
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the surgeon's hand to be placed over the top ot 
the shoulder, and the point of the fore-finger 
to be rested on tlic coracoid process ; the arm 
being then rotated, the crepitus is directly 
perceived (provided the fractured parts be in 
apposition), because the coracoid process being 
attached to the glenoid cavity, and being broken 
off with it, although itself uninjured, the cre- 
pitus is communicated through the medium 
of that process," 

" The treatment of this fracture consists in Treatment. 
attention to two principles. The first is to 
carry the head of the os humeri outwards, and 
the second to raise the glenoid cavity and arm." 
Both these indications are easily effected by the 
employment of my clavicle- bandage (see page 
514). The bandage should be applied in the 
same manner as in fractures of the clavicle, 
with this exception, the shoulder will not re- 
quire to be carried backward, because the 
clavicle remains entire, nor should the band- 
age be made so wide as to press upon the 
broken portion of the bone. 



The time required for recovery in these . 
accidents, in the adult, is from ten to twelve 
weeks ; in the very young, all the motions of 



fractures of 
he body of the 
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the limb are restored in a shorter periody but 
it is a long time before the limb recovers its 
strength." * 

Fractures in different directions through the 
spine and body of the bone occasionally occur. 
They are commonly attended with crepitus^ 
and are for the most part easily discovered. 

*^When the scapula is fractured longitudi- 
nally or transversely, it is merely necessary to 
fix the arm to the side by means of a bandage^ 
which includes the arm from the shoulder to 
the elbow. Thus the motions of the shoulder, 
which are only concomitant with those of 
the ^mki zre prevented. ^ 



nferior angle. 



' "When the inferior angle is broken, and dravm 
downward and forward by the serratus major 
anticus, the scapula must be pushed towards 
the fragment, by pushing the arm itself in- 
ward, downward and forward, where it is to be 
kept with a roller. The fragment is also to 
be kept backward as much as possible, with 
compresses and a roller. The arm is to be 
supported in a sling." 



* Sir A. Cooper on Dislocations. 
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CHAP. IX. 

Fractures of thb Humbrus. 

Skc. l.-^-Causes, Nature, and Symptoms. . 

Fk^ctures of the humerus may take place fifotn f^^^^**^ 
external violence^ or from the action of the mils* 
cles of the limb. When they occur through 
the ^ neck of the bone^ where it gives attach* 
ment ' ti> the capsular ligament^ it is sometimes 
difficult to ascertain the precise nature of the 
injury. In these cases the ligament is occa- 
akf&aUyso much torn as to allow of the escape 
€ff the head of the bone from the glenoid cavity 
of ttt^e scapula. , 

Through the politeness of Mr. Travers, I had case. 
an opportunity of witnessing the inspection of 
the shoulder of a man who had the' neck of the 
humerus fractured by a fall ; and the parts pre- 
sented the following appearances :— The head of 
the bone was broken off at that part which, in 
aiiiitomical language, is called the neck, fprced 
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from its natural situation^ and was found lying 
in the axilla. Both tubercles were broken from 
the shaft of the bone, and were drawn in oppor 
site directions. The shaft of the bone was 
drawn up by the action of the musples, so that 
its upper end ^me in contact with the acromial 
scapulae. Though two months had elapsed from 
the time of the accident, there was not the least 
appearance of an attempt at restoration. The 
man died from a rupture of the heart, and the 
preparation of the shoulder may now be in the 
possession of Mr. Travers. 

This man was a patient in St. Thomases Hoar 
pita}, where I had" an opportunity of seeing hiai 
frequently during life, and of observing the 
symptoms of his accident, which were these : 
7— The least attempt to raise the arm, even pas- 
^vely, gave him great pain. The upper end of 
the shaft of the bone, occupying the natural 
situation of the head, prevented the deltmd 
muscle from (ailing in, to as to present the usual 
appearances oi fracture of the neck when ac- 
companied with much laceration of the soft 
parts« Tills part of the bone could be dis- 
tinctly felt through the muscles, moving when 
the arm was rotated, and giving the same kind 
of sensation 10 the lin^^rs a$ when the head of 
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the bone is made to roll under them. When 
the bone was forced up against the acromion, 
and^ at the same time, rotated^ the motion gave 
great pain, but was not accompanied by cre- 
pitus. When the bone was drawn down gently, 
and then rotated, a crepitus was discovered, 
whieh sometimes gave that kind of sensation to 
the fingers which we should expect to expe- 
rietiee by rotating the head of^the bone in a bed 
of rough pdbbles. A preternatural fulness was 
£e!t in the axilla, which gave the sensation of 
crepitus when pressed towards the humerus^ at 
the time this bone was rotated. Considerable 
teilsion continued round the joint to the period ' 

€# his dissolution. 

"The cases of this kind that have fallen under occur in ok 
my observation have occurred in old people. 

i »iFractures often occur immediately below the Fractures b 
tubercles. These, when coniplete, are usually cies. 
easily discovered. When the fragments are 
broi^ht in a line, and the head of the bone 
fixed, the lower portion should be gently raised^ 
so as to bring the ends in contact, and then, by 
rotating the lower fragment, crepitus may be 
felt. 
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At au ages. I have seen these cases in the young, the old^ 

and in the middle-aged. 

Fracture in the But the most comixion Situation of fracture of 

the humerus is through the middle of the bone. 
When the upper portion is fixed, crepitus may 
be felt in the same way as in fractures through 
the bone just below the tubercles. A joint-like 
motion may be perceived by moving the lower 
portion in different directions. 

At all ages. Fractures through the middle of the bone are 

common at all ages. 

Above the con- Sometimes, fractures happen immediately- 
above the condyles. The appearances in these 
cases are the same as those of dislocation of the 
ulna and radius backward, but often much less 
strongly marked. Extension removes the ap- 
pearances of dislocation, but these appearances 
return as soon as the extension is discontinued. 
Usually a crepitus may be felt ,when th^ fore- 
arm is moved so as to produce a rotatory motion 
between the upper and lower portions of the 
fracture. 

At aU ages. This accident happens at all periods of life ; 
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the state of the bone, however, renders children 
much more liable to it than persons more ad- 
vanced in age. 

Fractures frequently take place through the ^ the inner 

* •^ * ^ , condyle. 

inner condyle. The fracture usually extends in 
an oblique direction from the trochlea of the os 
humQri to just above the inner condyle. The 
symptoms of this accident are thus described 
by Sir Astley Cooper :— *^ The ulna projects 
backward from having lost its support. If the 
fore-arm be extended, the hand becomes twisted 
inward towards the side ; but upon flexion these 
appearances are removed.'' These symptoms, 
with} the crepitus which might be felt upon 
^^ beadii^ and extendii^ the arm,'' are diagnos- 
tlQ of this injury. 

, Fractures of the outer condyle occasionally ^ **»^ outer 

•^ •' condyle. 

occur. Tlie fracture usually extends from the - 
trochlea obliquely outward to just above the 
outer, condyle. Sometimes a small portion of 
the condyle only is broken ojF. In these cases 
crepitus may be felt by moving the fore-arm 
upon the humerus ; or by moving the condyle 
while the body of the humerus remains fixed. 

In taking a general survey of the diagnostic 
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marks of fractures of the humerus^ as they oc- 
cur in different situations, I have confined my- 
self to the enumeration of such as may be con- 
sidered pathognomonic. The usual collateral 
symptoms are pain and swelling, and sometimes 
displacement. 

jispiacement. Fractures of the humerus, accompanied with 
any considerable laceration of the soft parts, 
are usually attended with derangement of the 
fragments. 

Jdow the tu. When the fracture passes through the bone 
just below the tubercles, the deformity is pro- 
duced by the action of the pectoralis major, 
latissimus dorsi, and teres major ; which, being 
attached to the lower portion, near its superidr 
extremity, draw it first inward and then upward. 
In the last direction it is powerfully forced by 
the action of the biceps, coraco-brachialis, aitd 
long portion of the triceps. The superior por- 
tion will be directed a little outward by the 
action of the supra-spinatus, the infra spina- 
tus, and teres minor, which make the head 
of the bone perform a rotatory motion in th^ 
glenoid cavity of the scapula. 

vbove the in- When the fracture occurs between the inser- 
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is majc 
of the deltoid muscle, the inferior portion is 
first drawn outward, and then upward on the 
external side of the superior. The cause of 
this position of the fragments is evident. The 
adductors draw the upper portion to the chest ; 
and those muscles which arise above, and are 
inserted below the fracture, draw up the lower 
portion on the outer side of the upper. 



Fractures just below the insertion of the ^<^ 
deltoid muscle, are often attended with great 
derangement of the fractured ends. The del- I 
toid muscle raises the upper portion ; and tlic ' 
lower is drawn up on its inner side. Sometimes 
the fractured surfaces are separated considerably 
Irom each other. In a case of oblique fracture 
that has lately come under my observation, the 
distance between the fractured ends of the bone I 
allowed the finger, carrying the integuments 
and a portion of muscular fibre before it, to lie 
between them, when the arm hung steadily in f 
the bent position by the side, j 



Fractures near the lower end of the bone, '^™' 
when oblique, are subject to great derangement 
of the lower portion ; but when transverse, the 
displacement is not so great as in other situa- 
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tions — an effect which is to be attributed to the 
greater size of the bone at this part, and to tl^ 
retentive power of the muscles arising from its 
surface. 

iJ^te."*'*** In fractures of the inner condyle, extedding 
through the bone in an oblique direction, the 
position of the broken portions is influenced by 
the position of the ulna with respect to the 
humerus. No displacement will appear when 
the arm is bent, but in the extended position 
the displacement will be evident. 

nd^ie?''^'^ When the fracture extends obliquely through 
the outer condyle, the broken portion may be 
drawn a little backward by the action of th^ 
anconeus. 

otidwaysdia- Thouffh I havc here mentioned the more 

aced alike. o 

common varieties of displacement in fractures 
of the humerus, it is not to be considered that 
the fractured ends will always be found de- 
ranged in the same direction even in fractures 
that may seem to be similarly situated. It 
will immediately appear, that the direction in 
which the different portions become displaced, 
is greatly modified by the direction which the 
fracture takes through the bone. The degree 
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oi laceration of the soft parts will also contri^ 
bute to influence the direction of the fragments 
in whatever situation the fracture may occur. 
Suppose, for instance, that a fracture extends 
obliquely downward and inward through the 
lower portion of the bone, what would be the 
probable direction in which the lower fragment 
would become displaced ? Would it be drawn 
up on the inner side of the upper portion? 
Certainly not ; because the fractured surface of 
the upper portion lying on its inner side would 
prevent the muscles from drawing it up in 
that situation ; it would therefore be drawn up 
on the outer side of the upper portion, inclining 
a little forward or backward at the seat of 
injury, according to the degree of flexion or 
extension of the fore-arm, and the degree of 
laceration of the soft parts. 



Ssc. 2. — The usual Mode of Treating Frac- 
tures of the Humerus J 

In the treatment of fractures of the humerus, 
the curative indications which require to be an- 
swered by mechanical means may be summed 
up under two heads : — 1st. To fix the fore-arm 
and humerus at a right angle, so that any mo^ 
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tion given to them may have its centre in the 
shoulder-joint. 2nd. To prevent the fragmeotii. 
when once placed right from being deraaged. 
by the involuntary action of the muscles, or^.)^ 
any accidental motion passively givea to.;t^r 
limb below the fractured part. , • 



■ *f 



Usual plan. The commou plan of treatment con$i8t8 io^ 

the application of four padded splints, Ippg^^ 
enough to extend from the shoulder tfOj^ljii^j 
elbow, and confined to the limb bj^, p^ao^ qj^l 
tapes or a baBdage ; .and in the use^pf ^, ^JWfllM 
support the for^-9f m at a right angk :W^^rt)^l 
humerus. i , . ,^^,,. ^i ^ jjn^ 

M >>« dd 
In my observations upon simple firactiire^i^^ 

the lower extremityj I endeavoured to ishei%i( 

that a principal object, in the treatment of th^^i^ 

, injuries, should be to fix the whole limb l^ 

some unyielding substance, continued 4rom oqe j 

end to the other. Let us now see how ftir tbi/^ , 

same principle will apply in the treatment oft 

fractures of the humerus. 



\dvantages in Like the thigh-bone to the pelvis, the hume- 

;he manage- ^ ^ ° r ' 

ment of frac- rus is articulated to the scapula by a ball and 

:ures of the ^ , r j 

lumerus from sockct-joint. The former is connected to the 

:he situation of ... 

Oie bone. tibia by a joint that has a hinge-like motion 5 - 
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and in this respect it does not differ from the 
kind of joint that connects the humerus to the 
bones of the fore-arm. They are also both 
acted upon by powers which tend to displace 
the fragments of a fracture in the transverse and 
in the longitudinal direction. Now, as these 
two bones are connected by the same kinds of 
joints to the bones above and below them, and 
as they are both liable, from the action of mus- 
des attached to different parts of their surfaces, 
to be displaced in various directions when 
bfofcen, we may ask what makes the great dif-- 
fisiODoe in the treatment of a fractured humerus 
and a fractured femur? The humerus, it will 
be seen, is so situated, with regard to the other 
parts of the body, that it may be allowed to 
hai^ by the side when fractured; and that, 
wlien placed in this position, the gravity of the 
parts below the fracture serves materially to 
prevent displacement in the longitudinal direc- 
tion. In the arm, too, the muscles are so thin 
that S{dints act more efiectually in preventing 
lateral derangement of the fragments. The 
thighs on the contrary, is so placed, that it can- 
not be kept in a depending state during the 
cure of a fractured femur. Here we see that 
the pendent position of the limb^ in the treat- 
ment of a fractured humerus, is lost in the 

N n 
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treatment of a fractured thigh. Again; the 
muscles surrounding the thigh-bone are. m 
thick and powerful, that transverse dispkie^ 
ment is easily produced ; and, when the frae* 
ture is attended with much laceraticMEi^ this 
eannot be prevented by any means which do 
not fix ihe whole limb. Thus we see, that fiK>m 
flie position of the arm with respect to .tbc^ 
trunk, and from the thinness of its muscl^/wft 
. derive advantages in the treatment of a vftWb 
lured humeras, from which we should <;onelude, 
even without a knowledge 0f the fftct^ tbatifbe 
treatment of fractures of this bone.is^4ar mom 
easy than the treatment, of fi^qture^ ofthsi 

thigh. :i:i;.TI!.^ 

There is oqe point, in the consideratioi^ of 
these accidents, which applies equally, or neariy 
so, to fractures of the humerus, treated . in tihe 
common way, and to fractures of the femur } 
and this is the rotatory motion produced in the 
site of fracture, by powers usually independent 
of the muscles of the limb. This our curative 
means should prevent, for it is a matter of no 
trifling nature as it regards the ultimate result 
It is certkitily more likely to take place in a 
. fractured femur than in a fractured humerus 
from the greater weight and greater length of 
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the lower limb ; but still the causes which pro- 
duce it in title one will also tend to produce it 
in the other. The short splints made use of in 
tl^ treatment of fractures of the humerus, and 
frequently in ihe treatment of firactures of the 
thigh, have no power to prevent this motion 
from taking place. This, I think, will appear 
from the first experiment related in my obser- 
vations on fractures of the femur. (See page 

■ 

If it need further illustration, it may be Experiment. 
.shown, by two circular rods of any given length, 
wkh two of their ends brought into contact and 
surrounded by a piece of tube just large enough 
to admit them. If we take the projecting end 
of c^ftber of these rods, placed as I have men- 
tioned, we shall find that, by carrying it out of 
a line with the tube, we shall move the rod 
which projects at the other end of the cylinder. 
Bfrt if we place the whole upon a plain surface, 
and attetnpt to rotate both the rods by the 
motion given to one, we shall perceive that 
the tx>d to which an impetus is given rotates 
freely within the calibre of the tube, while 
the other remains at rest. Now, a fractured 
arm or a fractured thigh, put up with short 
splints, is placed under circumstances very simi- 

Nn2 
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lar, as far as it regards the rotatory motion of 
the rods mentioned in this experiment. The 
only dift'erence consists in the slight resistance 
whicli the muscles give to the rolling of the 
fragments, in consequence of their being placed 
as a soft cushion between the splints and the 
bone- 



It will be observed that the rods thussitaated 
cannot be moved in tlie lateral or lon^tudi&al 
direction, and very Little in the angular ; and, 
supposing them to be prevented from separating 
as they lie in a straight line, we can only pro> 
duce a rotatory motion between them. Here 
we see that the rods can move in any consider- 
able degree only in one direction ; but the short 
splints surrounding a broken humerus not ^nly 
do not prevent the rotatory motion to which the 
rods are subject, but they allow of displacement 
in three directions, lateral or transverse, longi- 
tudinal, and angular : therefore, we should infer 
that a broken humerus, put up with the com- 
mon splints, is far less secure from the effects of 
passive motion accidentally given to the limb, 
than two straight rods whose approximated ends 
are placed within a portion of tube just large 
enough to admit them easily. 



I 
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Indeed, if we lay aside for a moment the ^"Jf^^f* ' 

■ ^ •^ all directloni 

^ight effect which the muscles have in pre- 
venting displacement, we may consider a broken 
humerus, put up with common splints, to be 
situated like two straight rods, with two of their 
endi^ placed in contact within a portion of tube 
much larger than is sufficient to admit them ; 
and which therefore allows of considerablp de- 
ratigemdnt 'of the approximated ends, as well as 
Vt(rtit6ry motion between thenu 

-'' FVMKiwhM I have stated, it will be seen^ that Musdetoppo 
tfib'mliseles may oppose the derangement of the 
fi^^kgtaents of a fracture in three ways : — ^Ist, 
By the attachment of their fibres round the 
firaMufed part ^dly^ By acting as a cushion 
between the splints and the bone. 3dly, Those 
inuscles which arise abdve and are inserted 
below the fracture, tend, by their contraction^ 
to keep the fractured surfaces from separating 
^fitnfn each other, tis long as the soft parts remain 
ttttiteV ' 

It has been said that, while the muscHilar By their attaci 

' ment. 

fibres which surround the fracture, preserve their 
attachment at the seat of injury^ they tend to • 
prevent displacement of the fractured ends; 
but suppose they are torn through, and the 
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fracture is quite loose, will the support which 
they and the other soft parts give to the frac- 
ture, as a medium between the splints and the 
bone, be sufficient to secure the fragments from 
lateral derangement — especially if the fracture 
be oblique ? Certainly not. What, then, will 
become of the third retentive power, derived 
from the contraction of the muscles, which 
arise above and are inserted belpw the fractured 
part ? This power, as soon as transverse dis- 
placement is effected, instead of retaining the 
^ fractured ends in contact, causes them to ride ; 
and if this is not prevented, deformity is the 
consequence. 

DUpiacement But it is not the lateral displacement of the 
should be pre- fracturcd cuds, and the consequent displacement 

in the longitudinal direction only, that de- 
mand our attention : we must guard against 
angular displacement ; by which I mean such 
a position of the extreme ends of the fractured 
bone as causes an angle to be formed at the 
seat of fracture: we must also guard against 
rotatory motion, which may be occasioned by 
an impetus given to the limb below the frac- 
tured part. Our business is to prevent every 
kind of derangement, whether lateral, longi- 
tudinal, or angular ; and thereby to prevent 
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deformity, and every kind of motion between 
the fractured surfaces, and thus to ensure re- 
union. Are these objects answered by the 
iCommon short splints? 

n taking a general survey of what has been Difficulties « 

, , , , , , . pcrienced whe 

id down by some authors who have written the short 

m this subject, we are almost led to suppose 
lat fractures of the humerus arc unimportant 
fcccidents ; that there is little to be done in the 
treatment ; and that the surgeon may confi- 
dently expect a favourable result. But I would ' 
ask the ingenuous and experienced surgeon the 
result of his observationii in the treatment of 
those cases which have come within his notice, 
and which have been treated by the common 
means. Has he not found it necessary to re- 
tove and repeatedly re-apply his splints during j 

cure ? Has he not frequently, in doing 
is, produced motion between the fractured j 
rfeces of the bone ? Has he not often found, 
^n visiting his patient, that his splints and ban- 
iges were loose and disarranged ? Has he not { 
ten experienced great difficulty in keeping J 
the fractured surfaces in apt and proper contact? ' 
■Has he not occasionally found all his ctforts in- 
i^effectual in preventing the occurrence of defor- 
lity ? Has he not often noticed the cure to be 
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long and tedious ? Has he 



dious i' lias he never met with cases 
in which all his endeavours to produce a union 
of the bones failed to be successful ? Then, 
who is there acquainted with the treatment of 
fractures of the humerus, that would say that 
the common means are sufficient for all the 
purposes required ? Is the prevention of defor- 
mity and non-union of no importance to our 
patients ? Is the frequency of their occurrence , 
no stigma on our profession ? It might be said 
that the short splints have been used, and frac- 
tures of this bone have generally united. So a 
few years ago, even in this country, stumps were 
allowed to heal by the granulating process ; 
many of them did well ; but who will deny the 
great advantages arising from the present plans, 
of treatment ? I am aware that the best con- 
trived means may be brought into discredit by 
the mal-practices of the careless and unskilful ^ 
but the treatment of fractures of the humerus 
with the common short sphnts cannot be su]>ti 
ported upon principle ; nor are they found suf* 
ticient to answer the indications which pre^l 
sent themselves, even in the hands of the most' 
skilful surgeons. Is it, then, enough bccausa> 
fractures of the simplest kind unite without de<i 
fbrmity — is it enough because non-unioD is oietJ 
with comparatively seldom — that we should still 



553 

goon in the beaten path, and not try to avoid 
those modes of practice^ the results of which 
disgrace us daily ? I am disposed to believe^ 
that every candid and scientific surgeon will 
agree with me in thinking, that here the treat- 
ment of fractures 3tood much in need of im- 
provement. It is our business to discover 
wherein the means we employ in the treat*- 
jD^it of any disease or accident fail to answer 
oar intentions ; and to suffer such as are dis- 
GOfdapt ^ith the soundest principles to sink into 
oblivion^ and to adopt in their stead such as are 
mate sfdfe and found to be more suitable. 

..ill v.' •■ : • • 

Sua. J^.-'^7%0 Author*s Treatment qf Fractures 

iioii i i A' qf the Humerus. 

yd iii>s>i.-'-iii •*- . . •. 

tdiiSMi treatment of fraettiTes of the humerus^ 
aftitQitlitti treatment of fractures of the thigh, cor 
fkflr^ol^^cty *afs I' hsvje said; sfaoald be to fix the 
^^AiflldliQQnib so far as to prevent any motion given 
to it from being felt in the situation of the frac- 
tare^ In doing this, the hand should be guarded 
from accidental alteration in position, though, 
from the great mobility of the wrist, I do not 
think that slight and gentle jjossive motion 
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would be at all likely to affect a fracture of the 
humerus, even if it were of the loosest kind. 
Flexion and extension of the fore-arin should 
be prevented. The elbow-joint should be per- 
fectly fixed during the union of the bone. 

It has been seen that the humerus is articu- 
lated to the scapula and bones of the fore-arm 
by the same kinds of joints that connect the 
femur to the pelvis and the tibia. Hence it 
appears, that the points of difference, in the 
treatment of the fractures of these two bones^ 
should be drawn from the difference in their 
form, and from the difference in their situation 
with respect to the trunk. If the inferior ex- 
tremity were attached to the scapula instead 
of to the pelvis, the treatment of a fractured 
thigh would differ very little from the treat- 
ment of a fractured humerus. 



► r 



An apparatus, used to answer the indicatioils 
above-mentioned, should be so contrived as to 
admit of being easily adjusted, and so as to 
maintain the situation with respect to the limb 
in which it is first applied, without producing 
more pain or inconvenience to the patient; than 
necessarily arises from the proper confinement 
of the parts. 
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The apparatus to which I allude consists of Apt-mtus 
three portions of beech (Fig. 1), two of which, 
a, b, are fixed together at a light angle ; and 
the other, c, is stnught, and of the length of 




the humerus. The two portions connected are 
long enough to reach from the head of the 
humerus to the wrist. They are about two 
iiMJies wide, and are excavated to the depth 
t£ about a quarter of an inch. That por- 
tion destined to lie upon Ihe upper arm, a, has 
two. straps attached to it transversely. Each of 
-thcir>straps< is armed with a buckle, and is long 
enough to reach about three-fourths round the 
arm. One of the straps is fixed to the splint 
close to the angle formed try the junction of the 
two portions of beech ; and the other a httle - 
below that part of the splint, which is made to 
lie by the aide of the tendon of the pectoralis 
major ; and in such a way that the buckles lie 
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upon the splint. Another strap is fixed to that 
part of the splint intended to lie upon the fore- 
arm, near the angle formed by the junction 
of the two pieces of beech. Two studs arc 
also placed upon this part of the splint, one in 
the middle and the other near its end, for the 
reception of straps destined to pass round the 
fore-arm. The other splint is of the same wiw^ 
as that last described, and of a length to reacn 
iix,m the he^l of the huieru, totl liwer ei 
of the bone. This splint has two leathern 
straps furnished with buckles attached ilfb It in 
a line transversely to the splint, and oppostite'& 
the straps fixed upon that part of the nnffAH 
splint, which is destined to take the line of ilie 
humerus. Each of these straps should ' Hi 
sufficiently long to reach about three-fouirChs 
round the arm, and should be attached so as to 
be received by the buckles placed upon the an- 
gular splint. This splint is hollowed out aboiit 
one-fourth of an inch at its upper part ; and tte 
depth of the excavation is gradually diminished 
to within two inches of the lower end, where 
the splint is left quite flat. 

What I have above described constitutes the 
whole of the apparatus, which admits of being 
applied to adult arms of various lengths and 
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sizes. But^ besides this apparatus^ it is proper, 
iD order to add as much as possible to the com- 
forts of the. patient, and to secure the fracture 
from eveiy kind of derangement and motion, 
to make use of three other splints, which may 
be made of split deal, in the common way. 
One of these should be long enough to reach 
from the arm-pit to the inner condyle, another 
from the point of the shoulder to the outer con- 
dyle, and the third from the elbow to the fingers. 



I ■ 



^^ying now given a description of the appa- ^^J®^ ^ 
l^tuo^ und mentioned the length and number of 
oommon splints I use with it, it reitiains for me 
tQ ^bow the manner in which it is to be applied 
to tbi9 limb. This, in general, should not be 
c)pQe till the high inflammation produced by 
t^e iiyury is considerably got under, which is 
usu^l]^ in about three or fo^r days, more or less, 
accoi^ng to the degree of injury of the soft 
mrts ; but if the bones ride, or if the patient is 
^stjess. it is proper to apply it, lightly as soon 
as possible after the accident. 

The surgeon should place the fore-arm so as Application 
tOi fornx a right angle with the humerus, and 
then support the integuments, by means of a 
spiral bandage, as high as the fractured part. 
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7^18 part, being nicely adjusted, should be 
surrounded with strips of soap plaster, which 
should be drawn moderately tight. The «nr- 
geon, having pads properly made for each splint, 
should now commence the application of the 
apparatus, by placing the angular splint (Fig. 3, 
a), upon the fore-arm, and then the longest 










deal splint, b, with a tape extending along iU 
outer surface, in the ordinary way, should be 
placed beneath the fore-arm and hand. This 
splint and the angular splint should now be 
confined to the fore-arm by means of "the proper 
straps, c, c, c, attached to the latter. This being 
done, the forc-arni should be given to an aa- 
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sistant^ who should keep it at a right angle with 
the humerus ; and, if the fragments ride, he 
should be directed to draw down the fore-arm, 
while the surgeon placed the upper part of the 
angular splint in a line with the biceps muscle, 
and adjusts the fractured part. The straight 
splint, d, belonging to the apparatus being placed 
upcm the back of the arm in a line with the 
humerus, the assistant should be directed to 
support this splint and the angular one in their 
proper situation, with the fractured bone be- 
tween them. The surgeon should then place a 
piece of common splint on the inner side of the 
ann^ so that it may extend from the axilla in a 
line with the bone to the inner condyle ; and 
inothtf^ ej on the outer side, extending from 
the point of the shoulder to the outer condyle. 
The proper straps fixed to the apparatus should 
then be carried over the splints and buckled 
moderately tight. It is advisable to place an 
additional strap round the limb between these, 
as it assists in keeping the splints steadily and 
firmly together. The arm should now be 
placed in a sling extending from the elbow to 
the hand, and just short enough to steady the 
arm comfortably as it hangs by the side. 

When the surgeon wishes to examine the 



Mode of ex»- 
minatioB. 
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fracture^ he may do it without disturbinjg^ thp 
fragments in the least, by removing the splint 
placed along the outer side of the arm^ ^^>1^ 4^ 
assistant keeps the apparatus from sni^hng its- 

Situation. 

■ 

• J i 

By this plan of treatment the parts are kept 
quiet in their natural position : and tHus.defoc- 
mity is prevented, and Nature is assistea in n^r 
efforts to consolidate the bone. 

iietppwttus Her^ it micrht be asked, why are t*he spRnte 
lected with the not confined to the scapula io the same, way as 
the apparatus tor the lower extremity is coiifined 
to the pelvis, in the treatment of fr^ctuKt.c^tte 
thigh? A little consideration, however, Will 
make it appear^ that though the hun\eiai9 IB 
articulated to the scapula by the same kind of 
joint as that whicli connects the thigh-bone to 
the pelvis, it is by no means necessary that^he 
apparatus, described for fractures of the hume- 
rus, should be fixed to the scapula in the treat- 
ment of a fractured arm. The scapula is pladsd 
at a part of the body where it may be kept at 
rest without any inconvenience to the patients 
The situation of the scapula, therefore, ma^ be 
reo'arded as even more than sufficient to com- 
pcnsate for the loss of that support wbijCh tne 
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thigh receives in consequence of connecting the 
splikits to the pelvis. Hence we may conclude^ 
ibat any connexion of the splints to the scapula 
may TO r^rded as superfluous. 

The following case, which is one of the first 
tor which the apparatus was used, will illustrate 
its utility in the management of fractures of 
ibe humerus as they commonly occur. 

April 15th, 1822,— John Alefounder, aetatis ^"^ 

•-f^.ji J*', '^M' '!".- '•■.. ; , 

tweiity-hine, was admitted mto Guy*s Hospital, 

fimder Sir Astley Coopek*, for. the cure of a iraq- 
sd humerus. The fracture was occasioned 
.by a faliTrom a height oi twenty rfiye feet. It 
was situated a little below the insertion of the 
cleltoid muscle, and extended through the bone 
in a direction slightly oblique. 

« 
•4*' 

I saw him the fourth day afler the accident, 
and, at this time, the lower fragment was drawn 
1^ cohsidierably, indicating the fracture to be of 
the loose kind. The fragments being placed in 
proper apposition, the apparatus was applied, 
and the man was directed to carry the arm in a 
sling. Three weeks after the accident the appa- 
ratus was taken off, and the bone was found 
straight and firmly united. 

o o 
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Remarks. During the cure, I frequently moved theilinib 

to show the pupils the power which the appar 
ratus possesses in holding the upper portioiiy so 
as to make it move simultaneously with the 
lower, when the limb is passively rolled upo& 
the scdpula; Whenever the arm was^ movedy as 
here mentioned, the head of the humerus could 
be as distinctly felt rolling upon the scapula asjf 
the bone were entire. . The man never felt patt 
in the fracture from the rotatory motion givcB 
to the limb;, nor was the process of unioQ.ife^ 
tarded. These circumstances are suffieieoA^'inb 
show, that the fractured surfaces remain ai:7res|t; 
when the limb is passively moved upon th^ soseh 
pula by ati impetus given to it below the siUiai- 
tion of the injury. -j ti\ . 

Now, if this be granted, it can be of Utde 
consequence whether the impetus given to the 
limb be intentional or accidental, supposing it is 
passive, and not violently applied ; for, if the 
fractured surfaces are not disturbed in the cue 
instance, it is not to be expected that they will 
be in the other ; therefore we should infer^ that 
the fracture is kept quiet at all times, when' the 
whole limb is being gently and passively moved 
upon the scapula, provided that no resistance 
is made to the motions of the limb by the vo- 
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Itmtary action (fits muscles^ and that the frac- 
ture is not so high up as to prevent the splints 
from holding the upper fragment firmly. Hence 
wid should condude, that the apparatus, by 
icflfpiiig the fracture quiet, favoiirs a speedy 
^loiisoUdatian ' of the fragments: aod^ allowing 
Uiie to be case, the patient may reasonably ex^ 
^^eetitbe poEwers of the limb. wtlL be restored to 
iam {iroportionably eatly ; and, as the pain oc- 
casioned <fa}T- the derangement of th<^ broken por- 
tionaia I avoided, as^wdil as /that wbiph arises 
vfircta repeated attempts to place them in their 
lumper' situation, the cure. will be effected with 
-amdl ; less inconvenience than : he would expe- 
rience under treatment by the common means. 
By this mode of treatment, too, the surgeon 
will be spared from that painfiil anxiety which 
akilEttsiirom )the knowledge of! the insecurity of 
idi^ fracture, and from the eonsideration that 
Ilia reputation would suffer from what it might 
ifit faaye been in his power to prevent — ^the ocr 
enrrenoe J of deformity or non-union of the bone. 

^'" The following cases were accompanied with 
peculiar circumstances. I shall relate them 
here 'for the purpose of further illustration. 

John Barret, aetatis sixty-three, was admitted Case. 

oo2 
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into St. Thomas's Hospital, November lltti, 
1822. A few hours before his admission, he 
fell down four steps, and pitched upon his el- 
bow in the stone yard. The forec of the fall 
produced a fracture of the humerus, whieh com- 
menced a little above the condyles, and ex- 
tended very obliquely through the bone in a 
direction upward and outward. I saw him the 
fourth day after the accident. He was then in 
bed, with his limb lying upon a pillow. The 
lower fragment was drawn up from two to three 
inches. The limb vvas much swollen, and the 
man was suffering greatly. Short sjilints had 
been appHed, but were found incftectual in sup- 
porting the parts in their proper situation. 

This man was under the care of Mr. Travers, 
who now politely offered me the treatment 
of the ease. Assisted by his apprentice Mr. 
Dunkin, I applied the apparatus lightly, but, 
at the same time, sufficiently close to prevent 
the fractured ends from riding. Two days after 
the application of the apparatus, the straps 
were tightened, and the man was desired to 
leave his bed, and carry the arm in a sling. 
February 28th, 1823, the apparatus was taken 
off, and the bone was firmly united. 

In this case, it will be observed that nearly 
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3 months had elapsed before the cOnsoli- 

tfion of the bone was completed. I have 

Kslectcd it purposely to illustrate the effect of 

rtion between the fraetured surfaces, in re- 

r the progress of union, and to show the 

isity of guarding against the voluntary 

stion of the muscles. 



This man was in his dotage, and could not 
prevailed upon to keep the limb quiet. He 
iquently raised the arm by the action of the 
teltoid muscle, and thus caused the fractured 
surfaces to rub upon each other. He was fre- 
quently informed, that his omitting to comply 
with directions, in this particular, would retard 
his cure; but it was found that he either did 
not comprehend or recollect the caution. The 
ips were, therefore, drawn closer, even to a 
:c which was painful to him ; but crepitus 
was still produced by the voluntary action of 
the muscles, though none was felt when the 
limb Was passively rolled upon the scapula. I 
was led to believe, that union would not take 
place as long as motion was continued in the 
,cture ; and, as reasoning was lost upon him, 
rbound the arm to the side, so as to deprive 
lim of tlie possibility of raising it by the volun- 
iry action of the muscles, and, at the same 
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tittle^ shortened the sling, so as to keep the 
fractured parts closely applied to each other. 
After persevering in this plan for three weeksy 
I was happy to find that it had perfectly sucu 
ceeded. The extreme points of the fractured 
ends could be felt when the fracture was united, 
and it was ascertained that the obliquity was 
above one inch and three-quarters. 

Sarah Cooke, setatis sixty-two, much troubled 
with rheumatic gout, was admitted into St. 
Thomas's Hospital, February 11th, 1823, uidler 
the care of Mr^'Gfeen. She had a tranaverK 
fracture of the humerus about mid*-way bebveen 
the insertion of the deltoid and the head of !the 
bone, and a transeverse fracture of the ol^cm^ 
non. Neither of the fractures was attended 
with any considerable laceration of the soft 
parts. The fracture of the humerus was easily 
discovered by rotating the lower portion, while 
the upper was fixed ; and the fracture of the 
olecranon was equally distinct ; but as the pe- 
riosteum was hot torn, the fractured surfaces 
were not separated from each other. Both the 
fractures were attended with great tumefaction 
in the affected parts, which was removed by 
rest in the horizontal position, and cooling 
lotions to the limb. 
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February 21 st, I saw her, with Mr. Green, 
who kindly offered me the superintendence of 
the case. The apparatus was now applied, by 
his dresser Mr. Thomson, and she was directed 
to leave her bed, and carry her arm in a sling. 
Mardi 22d, the apparatus was taken off, and 
the humerus was found united, and also the 
olecranon, by the interposition of bony matter. 
The callus, which joined the olecranon, could 
be distinctly felt through the integuments. 



-. This case is interesting, inasmuch as it shoWi Remarks. 
that 4ier habitual disease, which had greatly en-, 
hurged the joints of her fingers, &c. and limited 
their motion, did not interfere with the process 
of union in the fracture ; and that the app^« 
ratus is applicable in cases which are compli* 
cated with fracture of the olecranon, when the 
periosteum remains untorn. 
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blucila lubsin -iilT ' 



CHAP. X;f ' 



'nlij'.ipRACTURES OP THE FobE-AbM. '■ "iM 

Sec. 1. — FVactures of the Olecranon — Causes, ■ 
Nature, and Symptoms. 

The two bones of the fore-arm are articulated 
to the humerus and the carpus, by ligaments. 
The ulna is articulated to the inner part of the 
trochlea of the os humeri, and has a hinge-like ' 
motion upon this bone. The olecranon, placed 
at the upper end of this bone, prevents it from 
forming an angle with the humerus backwards, 
but commonly allows the ulna to be extended 
upon the humerus, so as to form nearly a straight 
line with it. The radius lies at the outer side 
of the tore-arm. The head of this bone is 
articulated to the outer part of the articular 
surface of the humerus, where it moves freely 
upon the outer condyle. This bone is also con^ 
nected to the ulna by means of the ligamentum 
annulare, the interosseous ligament, and the sac- 
ciform ligament. The bone of the radius moves 
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freely upon the head of the ulna in the acts ot 
pronation and supination. 

The reader should bear in mind the parti- two. ^^^** 
cular manner in whieh thent bones are placed 
with respect to one another. They are in con-^ 
tap! near itb^r en()s^ but^ by tbdr particular , 
formation^ they are kept asunder at every other 
pari.- -',..-,-.. 

These bones may be broken singly or toge- f^^^^i^ 
tUer^'aod the firacture may be merely a diTisioa 
of^therrbcme ffc bones^ <»r»it may be attended 
wi^ itiore or less isyuiy ctf tfae softer textures^ . 
Soibetimes'the aocompanying laceration is greats 
aloffiifa^ the fractured ends to become much 
diqoUicixl^ «i>d is not aikfrequently so extensire 
a«e|Q (make the fraetare compound. 

icAsi the feaeturesof the olecranon require a ^^ ^^ ^^ 
diftceoA^ treatment from that which I shall con« 
siderJfr^expedient to advise in the mai^agement 
of'^tiie- other fractures of these bones^ it will 
be .'better to speak of these under a distinct 
beidi ' 

The olecranon is frequently broken off from ^*^"^ 
the • body of the ulna^ by falls upon the elbow, 



!«f«e»ie. 
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and sometimes by the violent action o£:th^ 
extensor muscle. 

The fracture is commonly simple, and for 
the most part transverse, or nearly so ; now 
and then, however, this portion of the bone is 
broken into several pieces ; occasionally the 
fracture is compound. Simple fractures of this 
bone are not dangerous to life, though they 
must be regarded as serious accidents, in conse- 
quence of the inflammation which takes place 
in the joint, and the detraction of the uppor 
portion, which it has been found difficult to 
keep properly in its place. 



Sjmptomft. There is commonly considerable laceraticoi 

accoitipanying a fracture <^ the ulna at this 
part. When this is the case, the olecranon is 
drawn away from the shaft of the bone, by the 
action of the triceps muscle. The fractured 
surfaces are separated by the contraction of this 
muscle, sometimes half an inch, sometimes an 
inch, and occasionally two inches, or even more. 
When the olecranon is broken into several parts, 
the different pieces are sometimes separated in 
various ways, according to the degree of injury 
which the close coverings have sustained. The 
fracture sometimes takes place here, without 
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giving rise to any noticeable space between the 
iractured surfaces. When this is the case^ the 
existence of the fracture may be ascertained by 
its readily moving under the influence of the 
amf^exxoiS finger and thumb* 

Fractures of the elbow-bone^ when accompa^ 
nied with laceration of the soft parts^ are very 
eanly discovered^ and the experienced surgeon 
has no difficulty in forming a correct diagnosis^ 
even where the fractured surfaces continue in 
dose apposition. The fore-arm is commonly 
more or less. bent in all eases^ and the patient ^ 
has little or no power to extend it, while the 
fracture is recent ; if he attempts to do so, it 
gives him considerable pain. A soft tumour 
appears behind the joint soon after the acci- 
dent^ and when there is laceration sufficient to 
allow the olecranon to be retracted about half 
an inch^ the surgeon finds that his finger readily 
passes between the fractured surfaces towards 
the interior of the joint. If the fractured sur- 
&ce8 be not sieparated sufiiciently for this pur- 
pose, their rough edges may usually be felt 
through the integuments. 

These fractures have seldom been found to Rweiy unite 

by bone. 

unite by the intervention of callus. This must 
be attributed more to the insufficiency of the 
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usual modes of treatment, than to any thing in the 
physical condition of the fractured parts. Thi» 
I think will appear, when it is considered that, 
if the vessels which ran from the shaft of the 
bone to the olecranon be cut off in consequence 
of the fracture, there is still a supply of nou- 
rishment to the upper portion, from the vessels 
of the parts which surround it. We must not^r 
therefore, suppose that an insufficiency of bloo^ 
to support an ossific action is the touse 6t non*' 
union in this part, but regard it as the resiit^ 
mainly of the tonic contraction of the fricepW 
muscle^ which the mechanical means hitheriip 
employed have not been sufficient to overcome, 
so as to maintain the fractured surfaces ii;i^ a 
state of permanent apposition and rest. In order 
to make this matter more evident, let as poih^ 
out the indications which we observe in these 
cases, and investigate the different plans by^ 
which surgeons have attempted to answer them J 



Sec. 2. — The usual Modes of Treating Frdc-^ 

tares of the Olecranon. 

Indications. In order to bring the fractured surfaces into 
apposition, and keep them closely applied to 
each other, it is necessary, 1st. To maintain the 
fore-arm steadily extended upon the humerus ; 
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and 2ndly, To resist the action of the triceps 
extensor muscle. 

■ 

These indications we are directed to answer Trettment. 
m various ways. The common plan of treat- 
n^ent is to dpply a roller round the fore-arm^ 
Ij^nning at. the wrist and gradually carrying 
^e .bandage up the arm in a spiral direction, 
tin it is brought to the joint round which it is 
placed, iq the form of the figure 8. A splint is 
then applied to the front of the arm, long 
^oou^h to extend some way above and below 
the joint, so as to keep the arm extended. 



/: 



This mode of treatment supports the parts Remark. 
^ery imperfectly. The bandage gets loose, and 
Uie triceps is soon at liberty to retract the upper 
portion of the bone, as far as the laceration of 
the surrounding textures will allow. 



Sir Astley Cooper recommends the following sir a. Coopec 
pUn, (Fig. \J. " If,** says Sir A., " the swelling 




fig' I. 
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and inflammation do not prevent it^ the surgeon 
is to place the arm in the straight-position^ 'add 
to press down the upper portion of the fractured 
olecranon^ until he brings it in contact ! with 
the ulna ; a piece of linen, a^ is then laid longi- 
tudinally on each side of the joint ^ s tioettdd 
roller, h, is applied above the elbow, Imd aib- 
other below it ; the extremities of the linnciiy «^ 
are then to be doubled down over the rollen^, 
and tightly tied, so as to approximate tSaeoi'l^ 
thus the bones are brought and held together ; 
a splint, c, well padded, is to be applied upon 
the fore-part of the arm, to preserve It in a 
straight position, and is to be confined to it by 
a circular bandage ; the whole is to be* ; fre-i- 
quently wetted with spirits of wine and water,?*' 

Objections. The mode of treatment here advised 'by Sir 

Astley, is not without objections. The= circm* 
lar bandages have not sufficient hold upon the 
olecranon, to keep it in its proper situation, un* 
less they are drawn so tight as to impede in 9 
very great degree the circulation of the limb ; 
and even then, I very much doubt whether the 
upper portion can be kept in contact with the 
other. My readers will perceive by the draw- 
ing copied from Sir Astley Cooper's work on 
Dislocations, that a circular bandage applied as 
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is here represented^ can have but little or no 
effect The drawing merely illustrates the si- 
taatioa of the circular and lateral portions of 
bandage, without representing any of those evils 
whtchy when they are applied so as to act upon 
the olecranon, they commonly produce upon 
tlie limb. Pain and tumefaction, to no incon^ 
foderable di^ree, are the almost necessary con- 
sequences of this mode of treatment, when fol- 
lowed up so as to produce any good effect upon 
the retracted portion of the bone. If the cir- 
cidars be loosely applied, it must be evident 
that no good can be obtained by them ; for, 
when the surgeon draws the lateral portions of 
linen with a view to keep down the olecranon, 
he* win Wing the two circulars into contact, 
wifliont advantageously altering the situation of 
fli^ 6lecran&n. Again, what muscles do we 
^nt to- act upon in the treatment of these 
cades ? It is very j^lain that the triceps ex- 
tensor cubiti is the only muscle that tends to 
produceretraction; this, therefore, is the only 
one whose action could be beneficially resisted 
by the portions of linen applied as Sir Astley 
recommends ; but according to this plan, the 
other muscles surrounding the lower part of the 
humerus, and destined to act upon the fore- 
arm are equally compressed or nearly so, by 



Sir Asttey'a upper circular. This, pT' course, 
materially increases th^ patient's UQeasToeH, 
without being followed by any adequate ^van- 
tage. Tbe contraction of the flexors of the 
fore-arm must be overcome, and the limb main- 
tained in the straight position ; but these ibJcHr 
cations are answered by the spHat appljedunpn 
the front of the arm, which is ii^ np' 'm^.'ks- 
sisted in its operation by the action 6t tlbe .cir- 
culars and lateral portions of linen. ' ', 



Sbc. 3. — J7te Author's Treatment of FjfVC- 
tures of the Olecranon. 

j^pthor-i ptan. The means which I have recourse to m' Wt 
treatment of fractures of the olecranon, ccitiMn 

Appantua. of the little apparatus here depicted ; aV \qa^ 
straight splint well padded, and a roHer. , 'tUe 
pads of the apparatus, a, a, (Fig. \), are ma& 




m 

f two portions of soft hide-lealher, padded with 
kersey, which is covered with lamb-skin. Straps 
are attachc\l to the pads in tlie situations repre- 
sented in tlio drawing. The circular straps, b, 
are made of [catlu ;■, but those, c, c, fixed to the 
end of the upp;.'r pad arc composed of strong web, 
for the puipose of more accurate adjustment 
when the apparatus is npplied. When the 
active inBammation is sufficiently got under, 
which may be in the course of three or four 
days, more or less, according to the severity of 
the accident, these powers should be employed. 






iefore describing the mode of applying these 
.ns, it may be proper to remark that some 
persons are incapable of extending the fore- 
arm, 80 as to form a straight line with the 
upper arm. The reason of this is commonly, 
I believe, some enlargement of the olecranon, 
which causes it to come in contact with tlie 
posterior part of the humerus, before complete 
extension is effected. This is observed to occur 
most frequently in persons who were much ac- 
customed to laborious exertion. We should not 
be unmindful of these facts in the treatment of 
fractures of this part of the bone ; for if we 
l^xtend the injured arm beyond that degree 
liich is natural to it, which may be easily done 
pp 
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■hen the olecranon is broken, we shall separate 
anterior edges of the fractured surfaces, 
.more or less, in proportion as we force the arm 
I ^backward beyond its natural limit of extension ; 
I -and thus, by preventing a close adaptation of 
,&e fractured part, we shall diminish the chances 
1 ;of producing union by the intervention of callus. 
' iln the management of these cases, the limb 
I ^should not be extended beyond that degree 
which is natural to it ; and this is easily ascer- 
tained by noticing the greatest degree of ex- 
.tension which the sound limb admits of; and 
by shaping a pad to the front of the sound limb 
in the straight position, in such a manner, that 
' when the splint and pad are placed upon itin this 
position, the splint may bear equally through- 
' out its length. This splint and pad will act in 
,the same manner, when applied to the front of 
.the injured limb, and, when properly adjusted, 
will maintain the injured limb at that degree of 
I flexion which is natural to it when it is moat 
extended. 

The inflammation having been sufficiently 
reduced, the surgeon should proceed to fix the 
fractured parts. It is proper in the first place 
to apply a linen or calico roller, a, (Fig. %) to 
the arm in a spiral direction commencing fronw 
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the wrist, and carrying it up to a little below 
the fracture, taking care to draw down the 
integuments of the fore-ami, and to fix them 
under the bandage, so that they may not get into 
folds over the fractured part. While the sur- 
geon is applying the bandage, the limb should 
be held in the straight position ; and when he 
has brought it up to within a short distance of 
the fracture, he should desire an assistant to 
press down the upper portion of the olecranon, 
and at the same time avoid getting the skin into 
folds over the site of the fracture, and when this 
is accomplished, the surgeon should pass, the 
roller three or four times round the arm, at the 
elbow joint, in the form of the figure 8, and fix 
it. Tlie assistant continuing to support the frac- 
tured surfaces in contact, the surgeon now ap- 
plies the padded splint, b, to the front of the 
arm, ^nd fixes that portion of the apparatus, c, 
(Fig. Z) destined to lie upon the fore-arm by 



Pp 



2 
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^means of the circular straps, d, which shout4 
be carried round the arm over the sphnt. Thp 
middle of this pad should rest upon the ulni^ 
and its upper end should be situated from twp 
to three inches from the fracture. That portioq 
of the apparatus, e, destined to lie upon the 
back of the upper arm, should then be fixed in 
the same way by the circular straps, d, attached 
to it. This pad should be placed £o tliat tbdf 

' iniddle of its lower end may lie immediatelj^ 
above the point of the olecranon. The assi^ 
tant should place his hand upon tliis pad, an^' 
gently force it downward and against the bac^ 
of the arm, so as to prevent the olecranon &o% 
shif^iug firom its natural situation, while l)i^ 
surgeon tixes the upper and lower pads tog^ 
ther by means of the corresponding straps ani^' 
hncVleSyJ",/", with a view to maintain a pe^ 
manent and eflectual resistance to the action q( 
tlic triceps, and tliereby prevent die retractioq- 
oT the olocrauon. 

I employ tlie Itnca roller in these cases i% 
order to give gentle support to the integumentff 
of the foTiMinn, so that the pressure on 
part may not create uneasiness in another. Tbg 
^huts and the apparatus have a connetl^ 
action upon the triceps extensor cubili anf 



flexors of the fore-arm, the effect of which is 
to resist the contraction of the muscles, and 
keep the fore-arm steadily extended. The in- 
dications which I have noticed may be more 
effectually answered by this plan than by any 
other with which I am acquainted. 

|But it might be said, how is the action of the 
If^ps resisted ? My readers will perceive that 
advantage is here taken of the configuration of 
the fore-arm, which is somewhat conical, to 
form a point of resistance, which is accom- 
plished by fixing the lower part of the appa- 
ratus upon the fore-arm, as represented in the 
drawing; and the upper pad, being buckled 
closely to the arm, compresses the lower part of 
the triceps over which it lies, against the hume- 
rus, and thus, in some measure, assists in pre- 
venting the injurious contraction of the muscle. 
The lower end of this pad is formed so as to 
act upon the olecranon, which is retained in its 
proper situation principally by the resistance 
which the lower pad afFords to the action of 
the triceps, when the two pads are connected 
together by means of the corresponding straps 
and buckles attached to their opposing ends. 
In this way the resistance, which in the natural 
state is given to the action of the triceps by the 
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olecranon is transferred to the lower part of the 
, fore-arm. The resistance which is given to' 
, the action of the triceps by this plan cannot be 
expected to be so complete as that which it 
receives from the uninjured bone; but the careful 
Burgeon will rarely find any difficulty in keeping 
the fractured surfaces so closely applied to each 
other as to bring about a very short ligameD' 
tous union, if not a union by the effusion of 
callus. 

I do not think that union by bone will gene- 
rally be produced, because of the difficultjf 
which must be experienced in resisting d» 
fiction of the triceps muscle so effectually as to- 
keep the fractured surfaces always in cloM 
Ekpposition and at rest. This, however, is 
matter of little consequence to the patient, at 
a short ligamentous onion is as usefiil as 
. efibcted by bone. 

The treatment should be continued at lea4 
a month, and in bad cases a longer period will 
be necessary ; for if the union should be tajP 
short ligament, the ligament will stretch vetf 
much if the apparatus be removed before it hM. 
become firm, and consequently the power c(f 
the arm may be greatly diminished ; and if tbH 
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surgeon hopes to produce bony consolidation, i 
month or more will be required for the com- 
pletion of the process. 

As soon as the apparatus might be with pro- 
priety discontinued, our business is to restore 
the motion of the joint, which should he done 
with great caution. The apparatus which I 
employ in the case of stiff elbow-joints, pro- 
duced by other causes, will be found the most 
effectual in getting over the stiffness of the 
joint, produced by the consequences of a frac- 
ture of the olecranon. la whatever way the 
surgeon attempts to restore the natural move- 
ments of the joint, he should bear in mind 
the propriety of using only gentle means, and 
^that violent force should never be had re- 
KiTse to. 



JBC. 4. — Fractures of the G»'onoid Process 
of the Ulna. 



■acture of the coronoid process is a very rare 
accident, and one which has not come under 
my observation in the recent state. Sir Aatley 
oper mentions the following circumstances, 
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which occurred in a case that he saw sevffal 
months afler the accident. A gentleman fell 
upon his hand whilst in the act of running, and 
on rising, he found himself incapable of bend- 
ing his elbow, nor could he entirely straighten 
it. His medical attendant found, upon examin-' 
ing the limb, that the ulna projected consider^ 
ably backward, but, as soon as he bent the arm, 
the bones were brought into their natural posJ^ 
tion. Sir Astiey states, that the limb presented' 
the same appearances when he first saw th* 
patient, viz., "the nlna projected backwardaj' | 
whilst the arm was extended, but it was with- 
out much difficulty drawn forwards and ben^ 
and the deformity was then removed." 



position of the parts, in the extended and flexed'^ 
state, will immediately ap|)ear to those who ar* 
acquainted with the anatomy of the joint. The> 
baronoid process keeps tiie ulna in ita propCT* 
f situation, with respect to the humerus when thi/ 
limb is extended, provided it be entire ; but I? 
this process be broken off, the resistance which' 
it offers to the action of the triceps is removedj* 
the base of the ulna will, therefore, be drawn! 
backwards more or less behind the humems;' 




but when the fore-arm is bent upon the huruorus, 
the radius, acting as a lever, causes the ulna to 

Kraace into its natural situation. 
Tim evident indication in the treatment, is i 
,keep the arm steadily bent to a right angle, 
this position diminishes the influence of the 
brachialis internus, upon the fractured coronoid 
process. This might be easily done by means 
of a trough, made to fit the arm at a right 
angle, and long enough to extend from near the 
arm-pit to the hand. The trough may be se- 
cured to the limb with a bandage or with tapes, 
and tlic arm may be supported in a sling. 



^B>1< 



The prognosis in this accident is unfavour- Proeno»>" 
le^ as this process of bone has not been found 
united by the interposition of bony " matter. 
Ligament is the medium by which union is 
eflfected. It will be well, however, I should 
think, to confine the arm for a month or five 
weeks, in order to give thie part a chance of 
uniting by bone, and if it should unite by liga- 
ment only, this period will not be ton long to 
allow the ligament to get stroiig and more ca-r 
pable of resisting, than it otherwise would, the 
tbrce that tends to displace the base of the 
uUia backward. I do not anticipate that this 
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fracture will ever be made to unite by bone, fof 
the action of the brachialis intemus will con- 
stantly tend to keep the fractured surfaces 
asunder, but more especially so if the fracture 
be attended with much laceration ; and we have 
no means by which we can resist the action of 
this muscle and keep the fractured surfaces 
closely applied to each other. 



Sec. 6. — Fractures of the Bodjf of the Uha, 
and Fractures of the Radius singly and to- 
gether — Causes , Nature, and SymptomSi 



Cause. 



Fractures may occur at any part of the body of 
the ulna. They are found to arise principally 
from blows upon the part. 



Nature. 



The fracture may be more or less compli- 
cated^ and attended with little or much lacera- 
tion of the parts surrounding the seat of isgofy 
in the bone. 



'Symptoms. 



These fractures are psually easily discovered, 
by taking the portions of the bone between the 
fingers and moving the hands in opposite di- 
rections. When a fracture exists, this mode of 
examination will produce preternatural motion 
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and crepitus. Sometimes the fractured ends 
arc displaced, and this is gcnprally the case if 
the textures immediately surrounding the bone 
be much torn. In these cases, an in-egularity 
may be discovered, by passing the finger along 
the line of the inner edge of the bone, where it 

(is nearest to the surface. 
P The general treatment of fractures of the K^nart. 
•ody of the ulna, does not differ fi-om that of 
practures of the body of the radius. I shall, 
Hierefore, speak first of fractures of the radius, 
and then give the treatment of those which 
occur in the body of this bone, and also that 
^Buvhich it will be proper to adopt in the manage- 
^^Hlient of fractures of the body of the ulna in 
^^Kbnnexion. 

^^P.'' Fractures of the neck of the radius are of Fracturia of 

the radlua. 

very rare occurrence. I do not remember ever Nect. 
having seen an instance of it, and perhaps some 
of those cases which have been looked upon as 
fractures of the neck of the radius, were in 
reality fractures of the external condyle of the 
humerus. It has been doubted by high autho- 
rity, whether such fractures ever occur at the 
neck of the bone. I sec no reason, howevcrj 
sufficient to induce me to believe that fractures 



^ 



may not be produced here, under certain cir- 
cumstances, as well as in any other part. We 
wiil suppose, for instance, that a man receives a 
smart blow upon this part, operating in a cer- 
tain direction. Can any reason be assigned 
why the bone should not give way at the neck 
as easily as elsewhere? I see none whatever, 
This is, in feet, the smallest part of the bone, 
and, upon a snperficiai consideration, one would 
apprehend, that it would here be found the 
most subject to fracture. 



The cause of this accident occuring so sel- 
dom is, I conceive, to be explained, in a great 
measure, by referring to the particular form of 
the base of the humerus, and the situation of 
the head of the radius with respect to it. We 
observe that the condyles of the humerus pro- 
ject laterally, in such a manner as to shield 
effectually the head and neck from many in- 
juries in which they would otherwise partici- 
pate : such as a crush or blow, which might 
act in part upon the radius, but principally 
upon the humerus, producing, perhaps, a frac- 
ture of the latter bone, witUout injuring the 
former. If the force acts upon the inner side 
of the limb opposite the neck of the radius, the 
ulna receives it, and ihe radius may remain un- 
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injured. When a force acts bcliind the arm so 
as to exert its influence principally upon the 
end of the radius, the head of the hone is driven 
oB the condyle, so as to produce a dislocation 
turward, more readily than the neck becomes 
fractured. If tlie force be ajjplied in front, the 
bone is more easily dislocated backward than 
broken. The ulna and radius become dislo- 
cated off the humerus, forward or backward, 
according as the force may happen to impel 
them, without the radius receiving any injury, 
in consequence of the facility with which it is 
driven off the condyle of the humerus. 

From what I have said,the reader may perceive 
that there is so much protection given to the 
radius at this part, by its relative situation with 
respect to the ulna and humerus, that it is not 
to be wondered at that fractures of the neck of 
the radius so seldom occur. 



The existence of a fracture at this part Symptoms. 
would be shown, by fixing- the head of the 
radius against the ulna, and at the same time 
rotating the body, which would give rise to 
preternatural motion and crepitus at the neck, 
while the head of the bone remains motionless 
under the thumb. 



rreatmcrit. 
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It is probable that the bent position would be 
found the most preferable* in the management 
of a fracture of this kind. The bent splint, 
described in the last chapter of this work/ may' 
be found the best for supporting the limb in 
that d^ree of flexion which, it would seepn^ is 
the most desirable for the surgeon to maintain- 



Fractures be- 
low the tuber- 
cle. 



Fractures in every part of the radius below 
the tubercle are very common ; it is thought 
more so than fractures of the ulna. When Wt 
consider the natural connexions of the bade of 
the radius with the bones of the wrist, that it 
is the only bone of the fore-arm upon which 
the force of falls upon the hand is sustained, 
and the great frequency of falls upon the hand^ 
we .might, h priori, expect to meet with a 
greater number of fractures in this bone than in 
the ulna: lying top on the outer side, and 
when the hand is semi-prone in a great measure 
anterior to the ulna, it is more exposed to blows 
and other injuries than the ulna. 



Causes. 



Fractures of this bone may be more or less 
complicated, like those which occur in the ulna ; 
and when the bone is healthy, they are always 
produced by external force, variously applied'. 



ITie immediate symptoms of firacture of ihe STrnpiomi 
radius, are usually an inability to render the 
hand supine; generally more or leas deformity 
in the appearance of the bone ; preternatural 
motion and crepitus, when the fracture is com- 
plete. The crepitus may be felt by simulta- 
neously fixing the part of the bone above the 
fracture, and rotating the hand so as to roll the 
carpal portion, or by moving the upjier and 
lower portions in opposite directions so as to 
make the two fractured surfaces rub upon each 
other. 

^■Both of the bones of the fore-arm are fre- Ffwture 

^Vi both bone 

^pently broken at the same time. These acci- 
dents being more severe, require more care in 
the management than fractures of either the 
ulna or radius alone. 



When both bones are divided, the lower por- Sym|^«. 
tion of the for&.arm may be moved backward 
or forward, so as to produce an angle at the 
fracture, whose salient part shall project in 
either of these directions. This circumstance 
alone is Bufficiently diagnostic of an injury of 
this kind, but deformity, preternatural motion, 
and crepitus, will also be observed. 




□ose gentlemen who have had opportunities 
of seeing much of fractures of the fore-arin, 
will doubtless have observed, that they fre- 
quently unite with considerable deformity. This 
is particularly the case if the periosteuai be 
torn through, and the fracture be situated at 
the lower part of the fore-arm, whether one ot, 
both bones be broken. The deformity whtct^ 
takes place, is attributed to the action of the 
pronator radii teres, and the pronator qmdratus, 
and it will not be questioned, that these muscle; 
have a very powerful infiuencc in producing it.. 
It will be found, however, that the action of 
these muscles is not the only cause ; we must 
add to this the mode of treatment, which is, 

t icoramoiily followed during the process of conr, 

rjolidation. 

Let the surgeon bear in mind the natur4 
I j«tuation and position of the ulna and radius^ 
llWith respect to one another (Fig. 1) j let hitflf 

I'' 

I Temeraber that they are in contact only at thei^ 
.ends, and that there is a considerable space 
between them at every other part, especially 
near the carpal extremities. 



593 

2 accompanying sketch (Fig. 2), will call Muscle.. 



to the recollection of the surgeon, the natural 
situation and direction of the two muscles I 
have mentioned, and from the direction of their 
fibres, he will readily see what effect they are 
likely to have upon tljc bones when broken. 
When the radius is broken, the pronator radii 
tere$, a, will tend to approx.imate one fragment 
at least to the ulna. If the fracture happens to 
be above the insertion of the muscle, and to 
extend downward and outward, it will approxi- 
mate the lower fragment ; and if the fracture be 
below its insertion, and extending downward 
and inward, it will approximate the upper frag- 
ment. If the fracture be situated above the 
insertion of the muscle, and extend through the 
bone downward and inward, its action will tend 
to approximate both ])ortioiiSj the upper portion 
in such a case being acted upon by the lower ; 
this will be the case also if the bone be divided 
in a direction downward and outward, below 
the insertion of the muscle, the lower portion 
being acted upon by the fractured end of the 
upper. 

Qq 



am 

. 'Qiie muscle^ however^ which has the greatest 
effect in producing defarinity;^ is the quadratus^ 
b, which acts equally upon the uhia and the 
radius. As far as the mere influence of these 
muscles is concerned^ the degree of displtfce- 
ment of the fractured ends will always dejpeod 
upon the situation and direction of the ^vch 
ture^ and the degree of laceration whidi acMMlij 
panics it. Should the fracture extend l2inM|^ 
the ulna downward and outward^' or thi)oogl| 
the radius downward and i«.w<ird, ^ the : qiui^ 
drabis will cause the upper fractured end <ta 
be approximaited to the oppoute bone at-mndl 
M the lower; but should the fracture extend 
through the ulna downward and inward^ ol* 
tiiro^gh the radius downward and outWMKi> ihfc 
lower portion of the boAe tii^ill be pritidljMlty 
acted upon by this muscle. From th^ieffcx- 
amples, the reader might easily infer ■ what 
would be the effect of the contraction of thil 
muscle^ in other varieties of fracture of oite'<ib 
of both bones. 

It should be borne in mind thafi^ that ih 
whatever part of the bodies of thesei bones the^ 
fracture may occur, the quadratus muscle ^tendir 
to produce deformity, and the action of this 
muscle is more or less assisted in all cases df 



fracture of the body of the radius extending 
downward and outward, by the pronator radii 
teres. 

But how do surgeons attempt to resist this 
evil, to prevent the injurious consequences 
arising from the contraction of these muscles, 
which we have so frequently to notice, the 
approximation of the bones and permanent de- 
formity of the limb? What is the practice of 
the present day — the practice taught in the 
schools, and acted upon by most of those who 
have the management of these injuries? 



Sec. 6, — The usual Mode of Treating Frac- 
tures of the Bodies of the Ulna and 
idius. 






The indications which should be answered in '""^"t'ons- 
the treatment of fractures of the bodies of the 
ulna and radius arc, 1st. To keep the bones 
from being brought by the action of the mus- 
cles into nearer approximation than is natural 
to them: 2ndly. To keep the bones straight; 
and, 3dly. To avoid all lateral pressure which 
can in any way tend to cause the sides of the 
ulna and radius to approach each other. 
Qq2 



Common tmt- 



■ Now let us see how far the common plan of 
treatment tends to answer these indications. 
Surgeons are directed to apply soap-plaster, and 
also a roller round the fore-arm, extending from 
the wrist to the elbow in a spiral direction. I 
do not perceive that any advantage is hkely to 
be gained by the application of either the plas- 
ter or the roller in t!ie management of fractures 
of the fore-arm ; but I am well aware that they 
may be, and very frequently are applied so as 
to produce irreparable mischief. If we apply 
a roller round the fore-arm while the bones are 
entire, we give a degree of support to the soft 
parts, which in many affections is found bene- 
ficial ; but if we apply it where one or both 
bones are broken, the same benefit cannot be 
obtained without great danger of producing 
deformity ; for the constant tendency of the 
bandage, if applied so as to give any support, 
is to force the sides of the bones into contact 
(Fig. 3 and Fig. 4J which it would be likely 




to eifectj even if they were not at all influenced 
by the contraction of the muscles. 
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I. Well, having applied the plaster and spiral ^ 
nndage, we are directed in the next place to 
jpply two splints of split deal, long enough to 
actcnd from the elbow to the fingers. One of 
hese is to be padded and placed along the front 
F the arm, and the other along the back. 
Hrhese splints yield to the natural figure of the 
, and are confined in their situation by 
another roller which extends from the wrist to 

I^e elbow, or by tapes, which have the same 
r 
K.Some surgeons recommend short compresses 
K be placed between the bonus just where the 
"fracture is situated ; but compresses can be of 
little use where their operation is assisted by 
splints so little to be depended upon as those in 
common use. When both bones are fractured, 
Boyer recommends two graduated compresses 
to be applied, one on the back, and the other 
on the front of the arm, the depth of which 
should be proportioned to the thickness of the 
arm, increasing as the diameter of the arm di- 
minishes, and these being confined with a ban- 
dage, he directs two splints to be placed over 
them. These should be confined, he observes, 
r]>y continuing the application of the bandage, 
1 to support the compresses. 
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^■J to >«» ■ It aecnu to me it must be evident, that- the 
means whtcb I have mentioiied^ are not calcii- 
lated to keep the bones in their natural rela- 
tive position ; but to bring them into contact in 
situations where they" are naturally apart, and 
thait, in many instances, to occasion the de- 
formity which it is oiur business to prevent. 



Sue. 7.~7Ae Author's Mode of Tt^atmg 
Fracimres of the Fore-^Arm. 

::kmYeispUiitB. After some refleetion upon the subject i^firuo- 
tures of the fore-arm, it appeared to me that 
the indications above pointed out might, ho 
answered by means which can be made to bear 
steadily betweoi the bones without acting at 
all on the inner or outer side of the arm so as 
to produce any injurious consequence. Under 
this impression, I contrived a pair of douUe 
convex splints, (Flg.&J one of which, «, is 




t . 



Fig. 5. 
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intended to lie upon the back ol~ the arm, and 
to extend from the elbow to the tops of the 
fingers ; and the other, 6, upon the front, and to 
extend from the bend of the arm to the bones 
of the wrist. When these splints are applied, 
they press the long muscles between the bones, 
and support the bones, so as to prevent their 
approximation. The short splint should extend 
to the carpal bones and no further. If this be 
not attended to, the splint gives pain by pres- 
sing upon the soft parts over these projecting 
bones, and in consequence of the resistance 
which it would receive from them, it would not 
act so as to keep up a proper support between 
the ulna and radius, which is the great object 
which these splints arc intended to answer. 
The young sui^eon need not he afraid of pres- 
BJng the bones too far asunder : all lateral de- 
iwigemcnt of this kind is effectually prevented 
by the attachments of the interosseous liga- 
ment. The convex splints should be a httle 
wider than the fore-arm, and should be applied 
in the following manner. 



As long as the active inflammation is con- Application, 
siderable, the arm should be kept upon a splint, 
padded and raised upon a pillow; but when it is 
sufHeicntly subdued, which usually happens in 
three or four days, according to the severity of 



theiiyifiy^, .t|Ki, au^[eon should i»ovid< ikiqiUft 
deal .^intj Jong enough to F««Qh fipndAa 
el)M>w.to tbe'>tips i^ the ifiqgraib* i^ 4^Xi^fM 
and from an inch and a half to tno iofllft* vq|4o 
for AfL adult, and havcpadt iaadait^fift,t«ml 
foT: ^ two oQuvex ^Untt. T^e pid»'^,itfwq)fi 
bft. composed of three oi;ibwl«jiera.f>£-rftt(>9iA' 
coveted with soft linen oc: calico. ^iletl^ftlM 
then desire an as«i»ta>lt.tQ{raiB« ^h<^. JvnQK^)A 
bring it into apcwtiontvearly^wpim 3ra^iP4M> 
ifoeeeasuryy make,^^n0^ eiteiut09^,.|}plf^ 
^ wrist in one hand, 9od the a[^«T>an%lM<yM 
other».whil«,the s^cg^nMljiuts th9 fica«(|wNi^ 
e»ds,.,and uppljes tbe ^par»tup. i ^Sffri JP^jfctA 
m43J iTk^ Jong .«>cn^ 4pM:i%-)AJ!rAB 
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shoaM be applied to the back of the forC-artn; 
SO' that its more convex part shall be opposite 
the space between the bones. The short con- 
vex splint (Fig. 2J (7, is placed so that the 
most prominent part of its convexity shall lie 
opposite the space between the ulna and radius. 
The assistant should then hold these two splints 
with the tore-arm lying between them, while 
the surgeon places the split-deal sphnt, b, along 
the line of the ulna. The straps, c, which are 
fixed upon the convex splints are then to be 
buckled round the limb, so as to secure ttie 
splints, and make them press with gentle firm- 
ness. This being done, the hand is to be 
secured to the broad flat part of the back splint 
by means of a bit of bandage, d, and the limb 
is then to be supported in a sling. It will be 
seen that the straps are so fixed and placed as 
to prevent the splints from shifting from the 
situation in which they are left by the sur^n. 

During the uniting process, it will be neccs- Remarks. 
sary to buckle the straps a little tighter from 
time to time, as the tumefaction subsides, or 
the soft parts give way. Sometimes it is ne- 
cessary to introduce additional short compresses, 
BO tha,t they may lie between the ulna and ra- 
dius at the seat of fracture, and assist the con- 
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vex splints in keeping the fractured bones in a 
proper line, which they do, by causing the splints 
to bear more firmly here than at any other part. 
I may remark, also, that, the sHng should sup- 
port the limb equally from the elbow to the 
wrist^ and should be left long enough to allow 
the fore-arm to hang, so as to form a right- 
angle with the upper arm. If these little points 
^ be not attended to, the surgeon ought not tq 
expect a favourable result If the sling be too 
short, and the weight of the fore-arm be tiifown 
upon the sling at the wrist oniy, there is danger^ 
when both bones are broken^ that the frac- 
tured ends wiU- unite at an angle projecting in^ 
ward, (Fig. 6J. The reason of this >vill iia-f 




Fig. 6. 

mediately appear ; the split deal splint would 
not be pressed upon equally by the sling, and 
consequently the arm could not be equally sup- 
ported. The humeral portions of the bones drop 
a little, while the carpal portions are supported 
by the sling, and hence arises that variety of 
deformity which I have mentioned, and which 
is always^ as far as I have observed, referable to 
the improper management of the surgeon. 
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e seen the convex splints employed 
the split deal splints; but this cannot 
^ answer when the ulna is broken, and 
is far less comfortable to the patient when it is 
entire, and the radius only fractured. The pa- 
tient seldom wears the sling so that it shall 
support the arm equally at every part ; and, if 
the sling press more in one part than in another, 
angular deformity is almos.t sure to be pro- 
duced : for instance, if it press more at the 
elbow and hand than in the middle of the fore- 
arm. When botli bones are broken the middle 
of the arm will sink, and that variety of defor- 
mity, which I have just mentioned, will pro- 
bably occur. If, on the contrary, the middle 
of the arm bears more upon the sling than the 
elbow and hand, the ulna will be pressed to- 
wards the radius, and angular deformity will 
be produced in the opposite direction, (Fig. 7) ; 

I 

^f^|d this the convex splints have no power to 
prevent ; because they are pushed out of their 
proper situation, by the action of the sling* 
From what I have said, I think the reader must 
be sensible, that the split deal splint ought not 
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to be omitted in any instance, even when thtf 
ulna is not fractured ; for in such cases, as in all 
others, it adds to the comfortB of the patient, 
by forming an easy bed for the limb to rest 
on, and at the same time prevents the sling front' 
operating so as to force the convex splints away" 
from tlieir proper bearing — an effect which it 
always has more or less, when the split deal 
splint is not employed. He will also see, that 
the regulation of the sUng is a part of the sur-r 
geon's duty, which he ought never to neglect. 

» I would obscrvej with respect to fractures of 
the base of the radius dividing the bone dowoh 
teard and outward, that it is advisable not to 
allow the split deal sphnt to extend further than 
the wrist. In such cases the hand should be 
suffered to drop as low as possible, before it i^ 
con6ned to the flat part of the back splint. If 
the hand be confined down in this way, it will 
act as a lever upon the carpal portion of the 
radius, and tend to raise it, and thus assist the 
splints in keeping the carpal portion in a proper 
line with the humeral. In this variety of frac- 
ture, the sling should not be allowed to extend 
farther than the wrist. The surgeon shoul^l 
take care to ascertain the direction c 
turc, for, if lie were to make a lever of th&J 



biind in the manner I have pointed out, when 
the fraeture passes throqgh the bone downward 
iMd^in^afd, he ^ould be in danger of keeping 
(h^ Mcttired surfaces separated from one an-> 
0lheir^ fitfid thereby rets^rd^ and perhaps prevent, 
M'tttitiob^ by the intervention of callus. 

'^'^Whiitt otteor both bones are broken near the Fractures nc 

^ «• .. ... « the humeral 

mmieras, it is necessary to be particular m pad- encb. 
dSitg the spKnts, so as to make them bear pro- 
"piAy ftt the seat of fracture. 

i^* RW6CBf*s bf th0 bodies <rf the bones of -the tj^o^ap^. 
i!»«ii*irftf i *i^ bWfenjr froni *hr^ to five weeks 
4fe %ttiti«^;^ When Hvell mSLhajged, the bones 
Ofilke^'^tkiut d^lbrmify, but tbeni i$ ofteh some 
^it^' of "the fifigers aftei' the ninioh of the 
%4fcttir^*i8 cottiplcjted. this i$ Hiotle^ or-less 
^ufcte^dme «*cordi*!g to the^ situation bfihe 
'fefctiiB^^^nd th^ degree of injury wbfiteh the 
^t^paitshkiiie sustained. ;^' v- ^ 

T^'^lTfcfe^^ttri'tt)? tr^atmfeiit #hk5h il hai^ i^d**. 
'dl^ded^^^lyiMre^fBuilll vei^'Mti^etk^j^.^' Itiuls 
if«j^^ fttlbw«di ^in ' St. -thtm^^iVk^^P^ 
^ifdWhiim -ft)!* several years, and it ^ir be found 
indt to ' £sappoint the attentive and welMn- 
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formed practitioner. The influence of the splints 
is so self-evident, that it does not appear desi- 
rable to take up the < readers time, by detailing 
illustrative cases. 



607 



CHAP. XL 

Fractures of the Ribs — Causes, Symptoms, 
Nature and Treatment. 

I SHALL now proceed to speak of fractures of 
the ribs. "^ 

Fractures of the ribs generally happen from P^t u0uau> 

^ . J , rr ^ fractured. 

•blows or falls upon the side, and usually di- 
vide the bones through or near the greatest 
convexity. Sometimes, however, the ribs are 
broken near the posterior extremity, and some- 
times through the cartilages which connect 
them to the sternum. The first rib is so well 
protected by the clavicle, and the lower ones 
being very flexible, are less liable to fracture 
than those which are placed between them. 
Occasionally, several ribs are fractured at the 
same time, on one or both sides. 

All the ribs, with the exception of those Dispiacemeii 
which are called floating ribs, being connected 
posterioriy to the spine, and anteriorly to the 
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ism 

Sterniiin, those which are fractured cannot oe- 
come shortened, nor can they bi^ ^^smaoeq 
upwards or downwards, in consequence ptti 
attachment of the intercostal nius^les. X^e omy 
direction in which displacement can take ptace 
18 mwards or outwards. 

:aib 

i 

When a fracture has taken place, even ii| the 
rimplest cases, the pleurabecomesmoreorleipsiiH 
flamed. This gives rise to cough^wbidi hoWpi^ 
not unfrequentlj comes on immecfiately allc^ifke 
accident, in consequence, apparently, of thi^'nelf 
irritation produced by the fractured eaik tif Kle 
bone pnor to the occurrence of inflaminatKy 
If we place the hand upon the part wh^ m 
patient complains of a pricldng 8edaitioti''iiqi 
desire him to cough, we sometimes fibel^'j^ 
pitus ; and if we draw the finger along the rib 
over the painful part, we sometimes fberan 
mmatural projection ; but this of conite on 
only be noticed when the fracture ia attedflel 
with displacement* If the fracture be att£»idiEia 
with displacement, the pleura is often morb A 
less torn, and it not unfinequentiy happens, thit 
one of the fractured ends is driven inwards, 'sb 
far as to penetrate the lungs ; when this ib 
the case, the air escapes and produces em- 
physema. 
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^fracture of, a rib without displacement is Nt*«r^ 
a very simple accident^ aad one which is not 
al^ajr^ readily discovered ; but when several of 

JU If*''' \ 

toe rihs. are broken on one or both sides, and 
when the lung^ or one or more of the inter- 
costal arteries are wounded, the injury is veiy 
dangerous. 



Treatment I 
roller. 



• ■» • 

Th^ indication in die treatment of fractures 

9Aj^^iP}fh^^ ordinary pases, is to.fi* the rib?, 
$o that those dhQy^ and b^)i9>v. th^ fracture, ^h^ll 
no^|b^;p^t 1^ jWPtion by thefuQctiQu qF bKatt^- 
i^ ^ ^,t9 giy^ pain, ^his is cpipwonly done 
fc IJr^i^f r^ijer of JinieA or fl^iuvel,, placed round 
m ito/Tltb a!3Mfl&(4eflt.4egrpp,pf;Srwp>¥ 

<Iil 'nb Oil''': .;;■..'.■( ■■>'■ '(J.;i> .v .;.•. ,ir.«; ; i:il.ni.J 

j,^jlj,p^'eQt;,Jb9.)tbi^ nu)d6of;ti;^tfnept,,bfe<^M?p objection. 
M f?)tef..>g?^' ' «^Ht.?^"^ . rqilWe8,>Oibe.}]ft.9jp- 

MJftg* wA^hput taking: J^ off ^.ijp^ply^^ijg 
|jt,j, Xji^ff.P^tieQi^ is often much disi;iresaedif .tl)P 
^:^U^|:,is,^pUed tpo tight or too slack, ai^di g?pr 
not relieve himself without the assistance pf his 
s^rgeopp 

R r 
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v-^r-': 
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AnttoT'tpiMk I employ a towel {see a, f^> 1), or a wide 




(Hece pf strong linen, near one extremitif df 
which is fixed tapes, in the form k£ loop^ ^ 
and near the other extremi^ tapes, with C^ 
loose ends, c, opposite the loops. 

The towel thus equipped, is placed round 
the chest, and is supported in its proper situa^ 
tion, by means of pieces of linen or tapes, d, 
passed over the shoulders in the form of braces. 
T^e surgeon then passes one of the loose eitdit 
through the opposite loop, and ties it to ifae 
other loose end, and proceeds to tie the «(A<it 
loose ends in the same manner, till the wftk^ 
of them are fixed with a sufficient d^ree of 
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finsHiess lo |Hrevent any painful motion of the 
ribs. 

The advantages of this bandage are, that it AdrwitiBei. 
keeps its situation, and enables the surgeon to 
r^ulate the pressure with facility, according to 
the feelings of the patient, which ought always 
to be consulted when we are bandaging fractures 
of the ribs. I invented this bandage about two 
years aft^ I first entered the profession, and 
apf^ied it to a near relative, who was then 
suffering greatly from the cough which accom- 
panied a fracture of one of his ribs, and I liave 
never since seen occasion to alter it. It should 
be api^i^ with that degree of tightness which 
gives the patient the greatest ease in the frac- 
tured part. 

If we have reason to apprehend that the CoMtitutiow 

' ^ treatment. 

lungs are injured and inflamed, or that the in- 
flammation is spreading in the pleura, it is right 
to bleed, and that largely; and the patient 
sfacHsdd be kept at rest, and be directed to take 
such medicines as are calculated to keep the 
bowek in a relaxed state, and to relieve the 
cough which arises in consequence of the acci- 
dent. 

Rr2 
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If several df the ribs are broken.on one oi^.on 
tKyth sides^ it is improper to apply a bandage of 
any kind ; for^ in such a case, the fractured ex- 
tremities would be pressed in upon the kmgs^ 
and not only injure them materially, but^^in 
some cases suflfocate the patient, by comprert^ 
ing the lungs in such a manner as to. prevent 
the act of inspiration. 

CM m rt wpport In these severe cases, we have no means by 
. which we can support the ribs in their proper 
: situation, and we are obliged to trust to such 
remedies as tend to subdue the inflammatory 
action. The prognosis in such cases is unfa, 
vourable. Patients who have sustained so much 
injury, generally die from effusion of blood into 
the cavity of the chest, or from inflammation of 
the lungs and pleura. 

2j^g^|21 Occasionally patients die from the effusion 

which takes place from one or more of the in- 
tercostal arteries. This, sometimes happens, 
where there is only one or two ribs broken. 
I have myself seen death produced by this 
cause where three ribs only were found bro- 
ken. In this case there was no injury of the 
lungs 
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In ffencraL however, firactures of the ribs, 5SP2|» 
where there are not more than two or thr^ 
ribs broken, do well. The danger in such 
eases commonly arises from inflammation of 
the lungs and pleura, which usually yield to 
the measures generally employed in idiopathic 
inflammatioii of the chest» 
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CHAP. XII. 

Injuries of the Spinal Colitmn and 6pm al 

Chord. 

The symptoms of the injari^ of the spinal 
chord without fractare are often very simitor 
in many respects to those injuries of the chord 
which are accompanied with fracture. Cmi- 
cussion of the chord may occur with or witfaubt 
extravasation. Suppuration and ulceration mf^ 
arise in consequence of injury or disease^ 



»^ « » 



ConcuMioD. A very severe blow upon the spine, or any 

great violence by which the spine is suddenly 
bent, may produce paralysis of the parts be- 
neath, in a degree proportionate to the violence 
of the injury. Extravasation may occur with- 
out concussion, and concussion without extra- 
vasation. When extravasation is accompanied 
by concussion, the voluntary powers will be di- 
minished in proportion to the degree of com- 
pression produced on the spinal chord by the 
effused blood ; and, as the blood is gradually 



poured out, the voluntary power may be gra- 
dually diminished, till complete paralysis ensues. 
Death is sometimes the result of this injury. 
In cases of concussion, the diminution of volun- 
tary power is immediate, and sometimes the 
paralysis is complete. When concussion is ac- 
companied with extravasation, eitlier into or 
upon the sheath of the spinal marrow, it is dif- 
ficult to say how far the loss of power over the 
muscles arises from the simple concussion of 
the chord, or from concussion in conjunction 
with the pressure produced by the extravasated 
blood. Persons often recover, though very 
slowly, from the effects of such injuries of the 
spinal marrow ; occasionally, however, they are 
so severe as to destroy life. 

-{Its TO ,)] 

"•(tiuMii'- Fractures of the Spine. 



|bi I Portions of the spinous processes are some- Spina 
times broken off without producing any effect 
upon the spina) marrow, unless attended with 
considerable concussion. Sir A. Cooper men- 
tions the case of a boy, in whom three or four 
of the spinous processes had been broken o^, 
and states that the boy recovered, with the free 
use of his limbs, without any particular attcn- 
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tion. The injury produced some deformity' of 
the spioe, which continued when he was dis^ 
charged from the hospital. In a case admitted 
into St. Thohias's Hospital^ under Mr. Travers, 
the spinous processes, from the fourth dorsal to 
the twelfth inclusive, were fractured by a fall 
from a height of about twenty feet. There was 
found also in this case, afler death, a complete 
rupture of the intervertebral substance, between 
the sixth and seventh dorsal, with a slight frac* 
ture of the fore-part of the body of the sixth 
vertebra. The spinal marrow was completely 
torn; the theca, howevw^ remained nearly 
perfect. 



I have seen one instance of this injury. 
^^StWioQt occurred in a person brought into St. Thomas's 
Hospital. The patient died soon after his ad* 
mission, apparently in consequence (ji the con* 
cassion which the spinal chord had received, 
and from compression, arising from exlrava- 
salion, as the fractured portion of bone was 
BM snffidently displaced to press at all upon 
the spinal ma^w. 



These firactnres fim}iiendT CQoie under o«ir ob- 
serratkm* The srniptoms and resolts <rf tbese 
accMknitt diftr acoiMrdiaig to die «lBation of the 
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hactured bone. Sir A, Cooper lias divided them 
into twD classes ; ws. 1st. Tliose which occur 
■.Ux)ve the third cervical vertebra, and, 2dly, 
lose which take place below that bone. These 
e accompanied with displacement, differing in 
legree according to the extent of laceration or 
leparation which the ligaments have suffered, 
l^have little to add to Sir A. Cooper's account of 
lie nature and symptoms of these injuries, I 
shall, therefore, speak of them, in these particu- 
lars, nearly in his words. 



When the fracture happens above the third ' 



J Frartureg 
above the third 

cervical vertebra, " the accident is almost al- "ertebra. 



^^ tour 
^^enc 
^pihe 



ways immediately fatal, if the displacement be 
to the usual extent. Death, in the second class, 
occurs at various periods after the injury. The 
origin of the phrenic nerve from the third and 
fourth cervical pair is the reason of this difte- 
ice ; for, as the parts below are paralysed by 
pressure upon the spinal chord if the acci- 
dent be below the fourth cervical vertebra, the 
phrenic nerve retains its functions, and the dia- 
phragm supports respiration ; but, if on the con- 
trary, the fracture be situa.tcd above the origin 
of this nerve, death iuimediately ensues. It is 
small filament of the second cervical 
ibutcs to the formation of the phre- 
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Fracturca be- 
low the third 
cerrical vei- 
tebn — Lum- 



I 






nic, but is in itseU' insufKcietit to support respi- 
ration under fracture of the third vertebra. 

" The efiecta which arise from fracture and 
displacement of the spine below the origin of 
the phrenic nerve, depend upon the approxima- 
tion of the accident to the head. If the lumbar 
vertebrae be (much) displaced, the lower extre- 
mities are rendered so completely insensible 
that no injury indicted upon them can be per- 
ceived by the patient ; pinching, burning with 
caustic, or the application of a blister, are alike 
unfelt. The power of volition is completely 
destroyed; (there is) not the smallest influence 
over the muscles remaining. The sphincter am 
looses its power of resistance to the peristaltic 
motion of the intestines, and the fieces pass off 
involuntarily. The bladder is no longer able to 
contract, and the urine is retained until drawa 
off by a catheter, and yet the involuntary powers 
of the limbs remain nearly the same as before ; 
the circulation proceed8,although perhaps some- 
what more languidly, but sufficiently to pre- 
Berve their heat, and local inflammation can be 
excited in them. A blister applied upon the 
inner side of the thigh or leg, of which the pa- 
tient is wholly unconscious, will still inflame, 
vesicate, and heal, shewing that the involun- 
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tBfy functions may proceed in parts which are 
cut ofFfrom their connexion ^ith the brain and 
spinal marrow. The penis under these circum- 
Manoes is generally erect. Patients die from- 
lAiis injury at di^ent periods^ acconling to the 
d^ree of displacmnent of the vertebrae. In 
general, in fractures of the lumbar vertebrae, 
the patient dies within the space of a month or 
six weeks after the injury, and usually, for some 
time before death, the urine passes off involun- 
tertly,from the extreme debility/* Sir A. Cooper 
aHodes to a person in St Thomas's Hospital, 
wiio lived more than two years after this aoct- 
dent, «nd then died of gangrene of the nates. 

In fractures of the dorsal vertebrae accompoi- Fnctiim or 
med wim displacement, ^the symptoms are tebne. 
veiy^knilar to those described in fractures of the 
kraibar, bat the paralysis extends higher, and 
the abdom^i becomes excessively inflated. This 
S3rmptom arises from diminished nervous influ- 
eaee in the intestines ; for^ though their peristaU 
tie modon can proceed independent of die brain • 

and ^ttal marrow, yet it is quite cettain that 
the wirolimtaiy fonctions of the intestines, UkE 
those of the heart, can be inflqeoced by the 
brain' and spinal marrow ; for we see even states 
of tile mind producing a&ctions of the iirtes* 



tines, one state rendering them torpid and 
another irritable, as we see the heart leaping 
with joy and depressed by disappointment ; we, 
also, observe pressure on the brain rendering the 
intestines very diffieult of excitement, even from 
the influence of the strongest aperients. From 
displacement of the dorsal vertebrfe, death 
sooner succeeds than in similar injuries to the 
lumbar, the patient usually not surviving the 
accident more than a fortnight or three weeks " 
Now and then, however, the patient lives much 
longer. Sir A. Cooper mentions the case of a 
gentleman, who lived rather more than nine 
months after the injury. The period of ex- 
istence is regulated according to the situation 
of the fracture, whether it be near or distant 
from the cervical vertcbrje, and the degree of 
displacement; and, also, according to the de- 
gree of injury which the spinal marrow has 
sustained. "'. 



jITcS " Fractures of the cervical vertebric below tHe 

r|rtebrffi. origin of the phrenic nerve, produce paralysis 
of the arms, as well as of the lower parts of the 
body, but this paralysis is seldom complete ; if 
the fracture occur at the sixth or seventh ver- 
tebra, the patient has some feeling and powers 
of motion, but if at the fifth, little or none; 




sometimes one arm is much more affected ttian 
the other, when the fracture is oblique and tlie 
axillary plexus of nerves is consequently par- 
tially influenced. Respiration in these cases is 
difficult, and performed wholly by the dia- 
phragm; the power of the intercostal muscles 
being destroyed by the accident. The abdo- 
men is also tumid from flatulency, as when the 
dorsal vertebra: have sustained injury. The 
other symptoms are the same as in other frac- 
tures of the vertebrae below the cervical, as 
regards the lower extremities, the bladder and 
the sphincter ani. Death ensues, in these cases, 
in from three to seven days, as the fracture 
may happen to be seated in the fifth, sixth, or 
seventh vertebra, I have scarcely known the 
subject of this injury to live beyond a week, 
Uid but rarely to die on the second day, 
although they sometimes do if the fifth cer- 
vical vcrfchra has sustained the injury. I have 
already stated that, in fractures and displace- 
ments above the fourth cervical vertebra, death 
instantaneously follows." 
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The following appearances present themselves Diaiectioii. 
upon dissection in cases of fracture of the ver- 
tebra! accompanied with displacement of the 
bodies. " The spinous processes of the dis- 
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placed vertebra is depressed, the articular pro- 
cesses are fractured, the body of the vertebra is 
broken through, for it but rarely happens that 
the separation and displacement occur at the 
intervertebral substance. The body of the ver- 
tebra is usually advanced 'from half an inch to 
an inch ; between the vertebrse and the sheath 
of the spinal marrow, blood is extravasated, 
and frequently there is blood extravasated upon 
the spinal chord itself. The spinal marrow is 
compressed and bruised in slight displacements, 
and is torn through when the injury is very ex- 
tensive, hut the dura mater remains whole. A 
bulb is formed at each end of the lacerated spinal 
marrow, which laceration is usually produced 
by the bony arch of the spinous processes." 

Mr. H. Ctine considered these cases to be 
similar to fracture with depression of the cra- 
nium, and, in order to obtain relief, he thought 
it would be necessary to remove that portion of 
the vertebra by which the spinal chord is com- 
pressed ; and, as the cases had proved so uni-, 
formly fatal, he thought himself justified in 
stepping out of the usual course, with a hope 
of preserving life. He made an incision upon 
the depressed bone, as the patient was lying 
upon his breast, raised the muscles covering the 




s{HDaI arch, applied a small trephine to the 

arch, and cut it through on each sidt?, so 
as to remove the spinoDS process and the arch 
of bone which pressed upon the spinal marrow. 
He lived to try this operation only in one case, 
in which it did not succeed. The same opera- 
tion has been performed several times since, hut 
with no better result. 



I do not anticipate that any good will be 
found to arise from this operation, at least 
during the early stage of the injury. The ope- 
ration is in itself very severe, and converts a 
simple fracture into the state of one which is 
compound, and subjects the patient to all the 
consequences of a fracture of this description, 
in a part, too, much more necessary to life than 
the extremities, in which compound fractures 
most commonly occur. I do not mean these 
observations in the way of blame, but throw 
them out with a view to discourage a mode of 
proceeding which has never, as far as I know, 
been productive of any good. When cases 
prove so constantly fatal, surgeons consider 
themselves justified in trying desperate modes 
of treatment with the laudable hope of being in- 
strumental in preserving now and then a person 
from an untimely grave. I am disposed to 
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thinks' howev&r^ that^ in cases of if^^olHT? <^flthe 
flpine^^fl mUder iQode of mtD^€mfl|Bl^qi|^ 
ime to mentum, will h^ foupd ^i]¥y99<#tanP4l^ 

The indications in cases of fntctuwiTf^.>)^ 
spiqe that require our iQunediate aiie^tiQii^ju^ 
IsL To bring the displaced parts a;i numrljSig^ 
possible into their luitural position^ an4|W[¥?€^ 
them from being moved. 2dly,^Tp^ ^[^fP^SSP 
local inflammation. 3dly. To attend j^^ttf 
-9^te .(^; tbe. system -graera11y» aqd .piSLt^igg^yf 
' to the condition of the bowels and bladd^j^n 

•■'■•: *i ;.' fii odi 
^n^KinrtRit. .The first indication.! endeavour, ;tq..iM|ijiY(gr 

BB8EC* ^ ^1 

.by means of jny fracture-bed. (See,]^%gi^:,^l\^. 
i^Whenithis be<ji iaused for figures jcftl^ ^V^y 
it is necessary that it should bave.^ hple.fg t^ 
upper. plane and in the. mattress^ ^rg^.^n^fui^ 
to enable the surgeon to apply any thuiig^ijifi^^tjlj^ 
' injured part that its varying conditio^, jp^jlf]!;^ 
quire. This hole is. closed with a pad| pfopefiy 
constructed^ and a trap-door made to ^t. ^ ,%e 
hole. The mattress should be covered w]tb>,a 
blanket and sheet, as above describedi \Mhicbx>f 
course should be cut through and tackedj^^ ^. as 
to admit of easy access to the spine, . ibrojiigh 
the trap- door in the upper plane. <: , . 



'"Hte bed having bwn properly prepared, plac^ * 
ihe upper plane to lie horizontally, and the mid- , 
p artd lower planes at an angle, and then lay 
patient upon the bed, with the perineum 
(>posite the hole in the middle plane, and the 
tactured portion of the spine opposite the hole 
I the upper plane. When this is done, observe 
he position of the spine, and see whether it 
I in as straight a line as it can be brought by 
tising the angle formed by the middle and lower 
^ane j if not, vary it a little, in order if possible, 
I cause the fractured surfaces to fall into their 
tatural position. This having been done, place 
Ibe head with the face supine, and 6x it in tliia 
ibsition, with a bandage carried from the side 
tf.the patient's night-cap to the side of the bed. 
^re should be taken that the skin at the back 
' the pelvis is not much pressed upon by the 
^incumbent weiglit. If this direction be 
Neglected, very serious mischief may arise from 
Qammation or sloughing. In order to avoid 
feeae evils, the length of the middle plane re- 
nires to be regulated witb nicety, so that the 
Weight of the lower limbs and part of the 
Iveight of the pelvis may be supported by the 
lower planes, over which the limbs are placed. 
The patient may lie in this, the most favourable 
position for any desirable Icngtii of time with- 
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dut any danger of injury from pi^ial presiH^re, 
and need not be moved either for the ^purpp^e of 
taking away the fseces and urine, or to enable tb| 
i^urgeon to apply any thing that may be deen(>f4 
advisable to the injured part of the spine. 

-The inflammation which supervenes sboulfd 
be subdued by the employment of leecbieS) 
which should be applied with as much freedom 
as the circumstances of the case will just^ > 
tod by the administration of aperient mediciaef. 
Bleeding from the arm may be advi^able/^jA 
dome instances, where the febrile exciteoiel^jMf 
great. The food should be light and^ farioiEH' 
ceous. The constitutional treatment miou^jbg 
r^ulated by the statq of tbp patient, $ad rtlj^ 
urine should be drawn oif^ by means of ahxath^r 
ter, every five or six hours. A flexible catbeter 
mdy be left in the bladder for this purpps^. 
The young surgeon should remember that, [the 
bladder has lost its power of actings and should 
therefore always take care to press upon the 
abdomen over the region of this viscus wheti 
he is removing the urine. 

The following case will serve to illustrate the 
efiects of this mode of treatment when cpq,'^ 
ducted with care. 




Nov. 24, 1899. — A bof, aged 15, was ad- c»sc, 
mitted into St. Thomas's Hospital, under Mr. 
Green, with symptoms of compression of the 
spinal chord. He stated that, as he was pass- 
ing under a crane, a barrel fell and struck him 
down ; the blow was received between the 
shoulders. He was taken up, being unable to 
rise, and brought immediately to the hospital. 



The symptoms in this case were as follow : — 
Total loss of voluntary muscular power in the 
lower extremities. Sensation considerably di- 
minislied as high as the ribs, but not entirely 
lost. The costal and abdominal muscles were 
completely paralysed, and respiration was car- 
ried on entirely by the diaphragm. He expe- 
rienced great pain in the upper arm, extending 
in the course of the brachial nerves. The pain 
in the axilla; he describes as similar to round 
bodies pressing in that situation. There was 
weakness felt in the arms and neck. The 
bladder was paralysed, and priapism was pre- 
sent. On examining the spine, some depres- 
sion of the spinous process of the second 
dorsal vertebra, attended with mobility and 
crepitus, was perceptible. Mr. Green was of 
opinion, that the injury was a fracture of the 
body of the second or upper part of the third 
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^rsal vertebra. He was ordered a ^liiie dui^' 
tnte in connexion with an anodyne, and twelv^ 
leeches to the injured part. - ■ - '^ 

On the 25th, a consultation of the suif^eons 
of the hospital took place, and it was deter^ 
imned that the boy should be kept quiet. ' At 
Mr. Green's request, I had my fracttfre^feed: 
made ready for him in the manner above deai^ 
cribed^ and superintended his being placed upon 
itj '.which was done in the afternoon of the* 
same day, as I have recommended. AperiMt; 
ttlisdicines were admihistered, and twenty k^mk 
were applied to the spine in the regiowbf tbfe 
fracture, through ^e opening in the tippdr. 
plane of the fracture-bed. His urine was or- 
^ed to be drawn off eviery six hours; 'He 
complained of the abdomen being tense, though 
it was not so to the touch. 

26th. — ^I'he leeches had bled freely, aik! he 
had had three copious evacuations. He ftad 
now more sensation, and some slight return of 
voluntary power in the extremities. The uriite 
was acidulated. '- ' 

27th. — Stated that he passed a small quan- 
tity of urine without assistance. He had a 
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slight cough on the 25th» which still continued 
to tease him. He slept well ; his appetite was 
good ; diet light. 

29th» — ^He felt perfectly easy^ and had gained 
more power in the left leg, but had still very 
lUtle in the right. Had not passed any tirine 
without the assistance of a catheter since the 
27th- 

jDec. 3. — Muscular power gradually return* 
inft^ tmt more rapidly in the left limb than in 
tlpie iight# Numbedness principally in the right 
Uinb and over the abdomen. His bowels wetp 
tpfpid^ and required the aid of aperients, \ 

^th.*-Muscular power increased^ The akr 
4G^i|al and intercostal muscles had bqgunto 
assist in respiration. . , ^ , . . . ., 

,f 12th. — ^The cough and expectoration ^iiad 
aMJbsided. . £fensation in. the left Umb was oow 
tnoarly natural, but the right limb utill continued 
pumb^ 9nd he bad very Uttle power over, its 
muscles. ^ 

16tb/^Had been wearing a cfatbeter^ which 
was still kept in the bladd^. Tbe^QUmbedncss 
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had quite left the right leg. The abdominal 
and intercostal muscles act freely. 

20th. — Improving — placed on the common 
diet of the hospital. 

24th. — A,ppetite good. The pulse unaffected 
by the more generous diet. He had, for the 
previous two evenings, passed a considerable 
quantity of urine without the catheter. 

SOth.*— Was oow able to pass his water i^to* 
gether without assistance. Voluntary muHsalar 
power was increasing gradually. Therigbt It&ib 
continued much behind the left in power. Hif 
bowels were kept open, by a table-spoonful of 
dAtor oil g^ven every ni^t, '( 

Jamuary 18, 1830.«— The bowels had now 
acted regularly without aperients for about ten 
days* The left limb had still the precedence 
of the right. His urine, which he passed with- 
out assyi^tanoe, was neutral. Health very good. 

25th.— Was moved by Mr. Green s deare to 
a common bed, with permission to turn on his 
side» but had strict ordtn^ to retain the recum- 
bent j^ostiure* 
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February 9.— He was allowed to get up and 
move about with crutches. 

28th. — ^At this time he was able to walk a 
little without assistance. Ho could not put 
out his right leg so freely as the left, and had 
a pecoiiar fnU of the right should^. 

' il[[pi^5»-— He could w«lk well at this time^ 
but still made shorter steps with the right 1^ 
than with the left, and occasionally dropped the 
ri^it shoulder. He still stooped a little for- 
wlidy^ but tlmre wiis now no piun experienced 
ki the backf nor atiy kregularity of the s {»nous 
piQcess to he observed. 

This boy called at the hospital a shorts tine 
agp^ and was then perfectly restored. 

n.'-i -'l.ji'.- • ' • . . .■■•■'* 
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CHAR XIII. 



Fractures of the Pelvis. 






Fractures of the pelvis are not cornmon acct-, 
dents ; but, when they occur, are for the tQQSt. 
part of a very serious nature. 



rv( 



The causes which give rise to these iiyurif^ 
are various^ but they are always referable ta, 
external violence ; such as falls from a. grefl;,, 
height^ the passage of heavy carriage-wlji^y^. 
over the pelvis, &c. * luh 



rmptoms. Fractures of the pelvis are distinguished bj;. 

displacement or crepitus, or both; but i^ ijEi, 
sometimes difficult to ascertain precisely through 
what part the fracture has taken place. . 



When the sacrum is fractured, there is |ip;j 
danger of displacement from the action of n^jif^r < 
cles. The principal danger depends upon the 
injury which the pejvic viscera and nerveam^y 
b' n^m di^^y^pl^pce which occasiffned; 
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the fracture. Hence, often proceed retention of 
urine, inability to retain this fluid, involuntary 
discharge of the faeces, paralysis of the lower 
extremities, &c. 

This bone is occasionally broken when the FrMturesofti 

ot coocygii. 

fracture arises from a fall on the buttock ; the 
pain occasioned by the injury is increased by 
walking, in consequence of some fibres of th^ 
glutei being attached to this bone and disturbing 
it when in action. 



TVictures of these bones are attended with ^I^SS^ 
codsiderable contusion of the external soft parts, ^ "^ p"^' 
and scMetimes with great injury of the pelvic 
vis6^; sotnetimes the os ilium, the os ischium, 
and the os pubis are found fractured in the same' 
person. The degree of displacement com- 
mofiiy' depends Upon the degree of lacenition 
whicb the soft parts have sustained. When' 
thi^ GOnfosicm is great, and the bones very badly 
broken^ the patient suflPers greatly when an^ 
motion is given to the body. Occasionally the 
blalddet- ii wounded, or the uretlira torn through 
or d|^ed. 



»:J 



.» 



Sil^ A. Cooper observes that, " when the frad^-^ 
ture of the os innominatum happens thToiigh 
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the acetabuloin^ the head of the bone is drawn 
upwards, and the trochaiater somewhat forwards, 
so tibat the leg is shortened, and the knte and 
foot are turned inwards ; suph a case mity be 
readily mistaken for dislocation into the ischiatie 
notch. If the os innominatum is disjoiifted 
from the sacrum, and the pubes and ischium 
are broken, the limb is a slight d^ree shortof 
than the other ; but in this case, th^ kne6 «id 

foot are not turned inwards but outwards^** ^ 

- ■ J 

rreatment. The treatment usually advised, is very tnade- 

quate to answer any of the indications v^hlch 
present themselves in these cases ; and I thMry 
from this cause, many instances of ^ath hav^ 
occurred, which, under a more favourabte fii»^ 
moment, might ha^e beeft prevented. " *' < 

The two great indications in aH cases of fipac* 
ture of the pelvis is to reduce the parts iitto 
their natural position as nearly as possiUe, and 
keep them there in a state of perfect quietudeT 
and to guard against inflammation of the pelvi^- 
atid other neighbouring viscera. When thi 
sacrum or os coccygis is displaced inward^ it' 
should be reduced by the finger per rectum, or 
per vaginam, but without violence. ' ' ' ' 



A bandage, placed closely round the pelvis, 
as usually recoin mended, is likely in some 
cases to do more harm than good, by driving 
the broken portions of the bones in upon the 
viscera. Whatever support, therefore, of this 
kind is given, it should be regulated by the 
conditions of the fracture. I would recom- 
mend the surgeon, in all cases of this descrip- 
tion, to have recourse to the fracture-bed above 
described. I should place the patient upon it, 
with the upper plane nearly in the horizontal 
position, and the two lower planes at an obtuse 
angle. The middle plane should be elongated, so 
that the gentle strain upon the thighs, made by 
the weight of the legs lightly resting upon the 
lower plane, might prevent any uncomfortable 
])rcssure from being made upon the back of the 
pelvis. The sides of the pelvis should be gently 
supported by pads, if necessary. This I should 
always recommend to be done when the ilia 
are fractured. The thighs should be approx- 
imated, and the feet kept upright. If the ure- 
thra or bladder be injured, a flexible catheter 
should be worn. Care should be taken also to 
draw off the urine at proper intervals should 
the bladder be rendered paralytic. The bowels 
should be kept in a comfortably relaxed state, 
and when inflammation supervenes more active 



measures should be resorted to. Blood shouhf 
be drawn from the arm, and by leeches as. 
occasion may require. 



Some time ago there was a man admitted 
into St. Thomas's Hospital, under Mr. Green, 
with a very bad fracture of the pelvis, accom>^ 
pauied with laceration of urethra and perineum. 
The man suftered greatly when the least move- 
ment was given to the body. I did not take 
notes at the time, nor can I bring to memory 
only a few particulars of the case. He was 
placed upon my fracture-bed very soon after 
his admission, in the manner I have pointed 
out, and treated as the circumstances required. 
A flexible catheter was kept in the bladder, 
through which the water was allowed to drain 
off. For a considerable time after the injury, 
the urine was mixed with blood. The wound 
in the urethra and perineum ultimately healed, 
and the man was so far recovered, that it was 
thought he might be removed to a common 
bed. This was done, but it was soon ascertained 
that the union which had taken place was not 
sufficient to support the parts in their natur^ 
position. One of the limbs began to be drawn 
up, and appeared shorter than the other, from 
the displacement of the fractured bones. It 
was proposed to the man that he should be 



( 



I 




placed again upon the fracturc-bcd, hut he de- 
clined, as be desired to leave the hospital, 
whieh he had been anxious to do for some time 
previous. I saw him some months after lie left 
tiie hospital, and the limb had now bccotne 
retracted several inclies. The man was quite 
helpless. The femora were free from injury. 

It was found in this case, that the fracture- Remarks. 
bed gave the surgeon great command over the 
fi^ctured bones, and enabled him to prevent 
retraction, and at the same time to support the 
patient in that position most comfortable to 
himself. 



The prognosis in fractures of the os sacrum Prognosia. 
and ossa innominata, has been commonly un- 
favourable, and will continue to be so when the 
viscera arc injured; but should they escape in- 
jury, or be not irreparably lacerated, I think 
that the plan of treatment which I have advised 
will be the means of saving many lives which 
would otherwise be lost, as it enables the sur- 
geon to keep the parts in a state of perfect 
quietude, and thereby prevent that horrible pain 
and destructive inflammation which arise from 
the movement of ttie broken portions, and the 
consequent pricking and tearing of the con- 
gUfiUS. textures. 
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CHAP. XIV. 



Compound Fractures. 



Sbg. 1. — The Nature of (impound fkractwre'-^ 
The usual Modes of Treaiment'^Local' 
Constitutional. 



Definition. 



Some simple 
fractures at- 
tended with 
more laceration 
than Com* 
pound. 



Compound 
commonly 
more serious 
injuria. 



By compound fraotare, I mean a fracture wkh- 
a wound leading from the fracture through th0 
soft parts to the external surface. 

When speaking of the different varieties i^ 
fracture in a former chapter^ I remarked that^ 
the pnly specific difference between a simpler 
and a compound fracture consists in the trbuitd-^ 
which always accompanies the latter. Th^re^ 
are many compound fractures attended' with' 
much le^s laceration^ much less c6ntusion ^ 
the surrounding parts^ and consequenftly narmih^ 
less mischief than we observe in some simple^ 
fractures.^ But we may lay it down as a genel^t- 
rule, that compound fractures are attended with- 
much more laceration and contusion than sim-^ 
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pie fractures, and, even upon this considera- 
tion alone, are commonly much more serious 
injuries. 

When called to a case of compound fracture, ^^^S^pSi 
the first question which arises is, can the limb ^'^* 
be saved ; or, in other words, can we attempt 
to save the fractured limb with safety to the 
patient*s life ? This is a question of great im- 
portance, and one which requires immediate 
determination—every moment of delay is, in 
many instances, to the patient's disadvantage, 
and frequently a very short space of time makes 
all th^ difference between probable safety and . 
fatality. If these cases in general would admit 
of deliberation for two or three days without 
adding to the patient's danger, and during that 
time such symptoms might be expected t6 
arise as would with certainty point out to the 
scientific surgeon the conduct which he ought 
to pursue, the difference in a surgical point of 
view would be considerable ; and could such 
dday be tdlowed with impunity, the surgeon 
would not seem to be so precipitate in his dei- 
tehodiination as he is frequently thought to be^; 
ttod should amputation be advised, the patient 
and bis friends would become more convinced 
-of its necessity, and the patient would be iih^ 



dueed.ta: submit to it with little <Hili9pMntiy^ 
rdiuctance. . But> unfortunately for/bQU^^ p%rtWii» 
tbi» is seldom the case. If we do not^^o^btncip 
the first opportunity, we are frequently j^neiwA 
atiotber. Here, therefore,- die whole^\?iei(ftA^Q» 
of a roan's penetration and judgmeat audifirfiPb: 
ness are required ; here these . mental r pQW^^ 
must be concentrated, that, he .mi^y li^iljl^ 
nudily nor unnecessarily deprive the {Ns^^li^ij^ 
a limb, nor through a false t^ndernf^s i;^;: Jl4|ipjir 
dity suffer him to perish^ by endeav^Ui^^g^dip 
preserve a limb which he ought to 1qs^««/,-t|^o^ 

..J^y-^ClOl Oj 

SwShrendSr ^ Many circumstatnces piay $ccomp9i)^:^jq§g|r 
amputation ne- pound fracture^ which would r^Mef rt|i^j$^oii^ 

tiou of amputation: necessary* QT&^Ufiqp^fgg' 
nation of bone, with great lacera4;ioff ^^fi^^^ffi^ 

tusion of the, soft parts,> ac^pmp^nji^^ijvi^ 
extensive wounds leading to the fractured part, 
demand immediate amputation. Theis^Aiay 
be some gentlemen who have a very >iai{ien- 
ibct notion of the appearance of cases wfatd^ 
I have said require immediate amputafioib 
Unfoitunately we cannot, in speaking of these 
cases, convey clear ideas to those who i have 
never witnessed them. We are obliged to make 
use of comparative terms, of whose import the 
experienced surgeon only is a competent judge. 
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A man who has seen the colours black and red, 
knows well what la meant by the words black 
and red, when mentioned to him in his own 
language ; but it would be diiHcutt to convey to 
(k man who has never seen the colours, the pre- 
uise idea which these words designate: so a 
■SUi^on, who has seen that degree of comminu- 
tion of bone, laceration and contusion of soft 
bartSj which requires amputation, and who has 
witnessed the influence of age and constitution 
dpon persons who have suffered severe injuries, 
comprehends what is meant by the terms used 
to represent these states ; he knows, too, that 
one person would suffer little from a degree of 
organic injury which would destroy another ; 
but it is a diflicult matter to convey in words 
.only, the same impressions to a man who has 
:r been assisted by actual observation. 

iAgain; a man unaccustomed to contemplate 
would readily distinguish the colour 
k iroxn blue, when he had once seen them, 
the difference be great ; but he would pass 
minute shades of difference which the 
experienced eye would immediately detect; so 
it is in many cases of medicine and surgery — 
it is in compound fracture. The inexpe- 
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rieRced surgeon may form a correct judgment 
ui.^ctreme cases, as when the limb i^crush^ 
to pieces by the broad wheel of a heavily laden 
waggon, or by the force of a heavy weigjai^ as 
that used to drive piles ; but in many cases Jhe 
eannot see differences in the degrees of severity, 
which require to be seen and well weighed be- 
fore a correct judgment can be formed. . , , 

Recollect, this is no trifling matter:-^— It^ia a 
question of curing or maiming ; of life or deatj^. 
If a correct judgment be given and properly 
acted upon, the limb will be cured, and the Jife 
will he preseryed, or the limb will be ampu- 
tated, and the life saved. If it be incorrectly 
determined, a limb which ought to have l^een 
saved will be lost, or a limb which should .be 
amputated will be attempted to be saved, and 
death will be the probable result. I mention 
these facts, to induce the students of surgery to 
attend strictly to these cases in our hospital^, 
while they have a nopportunity of doing so ; for, 
in practice, we find that the lives of our pa- 
tients frequently depend upon the correctness 
of our judgment. 

Eigdj^into Vi^en the fracture extends into a large joint, 

as the knee or ancle-joint, less injury to the soil 
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P^arts renders amputation advisable, than when 
t is situated in the middle of a bone. 



When the fracture is attended with a wound 
" the principal artery of the Umb, as the 
fiiumeral or femoral, amputation should be im- 
' mediately performed ; so, in general, if it be 
attended with a laceration of the posterior 
tibial. Now and then a compound fracture, 
L' accompanied with a wound of the posterior 
Inbial artery, mav be cured ; but such recoveries 
we rarely met with, and should never be at- 
tempted unless every other circumstance be veiy 
fevourable. 

Before we make up our minds upon the pro- 
Wiety of amputating, we must carefully con- 
sider the age, the constitution, and the habits 
-of the patient i always bearing in mind, that 
growing persons, after the age of two years, 
bear injuries much better than adults, and 
dults much better than old people. 

Old persons bear injuries very badly. They 
sometimes die of simple fi-acture, unaccompa- 
nied with symptoms of severity. Even the 
Liehock produced by a simple fracture, is often 
|''4oo great for the powers of the constitution, in 

TtS 



Attended with 
a vnund of the 
artery of the 



a" 



Influence of age 
tion and habita. 



Old person* ■ 
bear iajuriea 
very badlj. . 
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persons at a great age, to get over. They fall 
into a state of collapse, and die with apiparetitly 
as much ease as they fall sleep. In such p^- 
sons, therefore, compound fractures sire tnufeh 
less likely to do well than in children or 
adults. 

t^MdhSa^ Persons who have abused their consUtntioihs 
2^^ by hard drinking, and persons whose con^- 
coDstitation. talons are naturally irritable, are unable to 
support bad organic injuries. They oftenr die 
from comparatively slight accidents. Attend^ 
to preserve the limbs of such persons, with> bad 
compound fracture, have been most frequently 
frustrated by the death of the patient. 



".'i 



Such are the observations which it is projMbr 
to bear in mind, when we are called upon to 
form a judgment as to the propriety of ampu- 
tation. If it be found necessary to amputate, 
the operation should not be delayed. The 
sooner the limb is removed, after the acciddkt, 
Ae better the patient is likely to bear it. 



».» • c 



^JU^*^ It may be said, and most practical surgeons 
are aware, that limbs so shattered and wounded 
as to render amputation the only probable 
means for the preservation of life, are now 
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and then saved; but such escapes are very 
rare,- much too rare to admit of being made 
precedents, and when they are met with, they 
are found to occur in persons who bear pain 
well — whose irritability is not easily excited. 

We will now suppose that the lin^b is J 
thought capable of preservation ; our next con- 
sideration is the reduction of the fracture. The 
ease or difficulty attending this, depends not 
only upon the general nature of the case, but 
on the particular disposition of the bone with 
l,^spect to the wound. 



1 

*ioii of 

"1 
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If the fractured ends do not protrude, the 
trouble of reducing them and placing them in 
proper apposition, will be much less than if the 
|(,case be otherwise. If one or more of the frac- 
_,lured ends protrude, the difficulty of reduction 
is always in proportion Lo the comparative size 
.,:0f the wound through which the bone has 
passed. In a compound fracture of the leg or 
thigh, it is almost always the upper portion 
that protrudes. If the ft-acture be of the trans- 
yerse kind, and the wound large, a moderate 
.degree of extension will in general easily re- 
".,,duce it; but if the fracture be oblique, and 



Easily reducer 
ifthe friLCturef 
ends do not 
pralrude. 



I 
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terminate, as it often does, in a long sharp pointy 
the fractured end makes iU . way through ml 
opening no larger than itself. When this is 
the case^ if we place the leg in the straight 
pofiidon^ in order to make extension^ the Boft 
parts in contact with the protruded portion gird 
it tighty and make all that part of the: bone 
which is external to the wound, press hanl <A> 
the skin of the leg heneath it. Under ibeaa 
circumstances, all attempts at reduction wiUliQ 
found to be impracticable-— the more the 1^ isi 
stretched out, the more the bone will be bcguti 
by the integuments. 



I 



^ ^ When this happens, it is sometimes advisable 
r potof tte to remove part of that portion of the bone 
which protrudes, by means of the saw i tbia if 
only necessary when the protruding pcurtion ia 
very pointed, and then only a small piece .of 
the end should be sawed off. If after this it is 
found that the end of the bone is not likely to 
be disengaged by extending in the straight po- 
sition^ the position should be altered, so that, if 
possible, the integuments may be made to slip 
NDMiinMto off the bone. If the end of the bone cannot 
oand. be easily reduced, it is better to enlarge the 

wound, as this is found, to be much less, in* 
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jurious than violent extension — of course tile 
wound must be made large enough to allow of 
easy reduction. 

If, in comminuted fractures, any of the sphn- J 
ters of bone are tbund totally detached and 
lying loose in the wound, they should be re- 
moved ; but they should be taken away with 
all possible gentleness, without laceration or 
other violence, without the risk of hemorrhage, 
and with as little poking into the wound as 
possible. The whole of this part of the treat- 
ment oS a compound fracture should be ex- 
ecuted with great caution. The practitioner 
should always remember, that if the parts sur- 
rounding the fracture be much torn in the act 
of removing the splinters, it is exactly the sattie 
to the patient, and to the event of the case, 
whether such violence be the necessary conse- 
quences of the fracture, or of his unnecessary 
or awkward manner of poking into the wound. 



1 general indications in the early treat- General tmu- 

o ■' cstLgns of 

tit of a compound fracture, as far as the treatment. 
mb is concerned, are to keep the fractured 
ids of the bone, when once placed right, at 

: in their natural position, to produce adhe- 
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aion of the wound leading to. the (racture, . juid 
to keep down the active. inflammation** ' . ..} .^w 



Tr-"»i ' 



juoestSS^ T^^ contrivances commonly made use 0f ^ia 
the management of compound fractuyes^feife 
the fTacture4x)x/ Assilini's trough, and Shs^k 
splints. I have already stated the inadequ^l^ 
of these means to keep the bones quiet aqndl 
io their natural position in simple fractures';: 
therefore^! need only state here, that if 4b^ 
do not keep the fractured extremities at^irest^ 
and in - their proper apposition in simple fmo* 
tures, we cannot expect that they can be , Mf> 
applied as to do ao with any degree of iteo^ 
tainty in compound Dractures, which^ a9 I^afn^ 
said, are usually attended with much momiliKseri 
nitron than is observed in simple fractures)* a^ 
consequently require more effectual meanst. of. 

support. •« ^'T^r^ 

rhff adhesion of ,XJpon the treatment of the wound of a- coio^ 

the wound. *^ 

poupd fracture, surgeons have varied much in; 
their opinions. In dressing the wound ' of a. 
compound fracture, says Mr. Pott, ^^ we paiegfli 
to maintain a proper opening for the easyumdt 
free discharge of gleet, sloughs, matter, eKti>»4 1 
neous bodies^ or fragments of bone; and tteslii^ 
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Such a manner and by such 



means, as s 



tgive 



^ 



the least possible pain or fatigue ; as shall neither 
irritate by its quahty nor oppress by its qnantity, 
fior by any means contribute to the detention 
or lodgment of what ought to be discharged. 
The dressing for the wound can consist of no- 
thing better, nor indeed so good, as soft dry 
Bnt, laid on so lightly as just to absorb the 
sanies, but neither to distend the wound, or 
be the smallest impediment to the discharge of 
matter. This lint should be kept clear of the 
edges, and the whole of it covered with soft 
easy digestive." From this description, it is 
evident that the lint can have no effect upon 
tiie wound, further than what may be derived 
from the absorption of the bloody serum, which 
always exudes fi"om the surfaces of the wound 
of a compound fracture till suppuration is esta- 
blished. Yet, it would appear, that Mr. Pott 
was not insensible to the advantages of produc- 
ing adhesion of the wound; for he says, our 
treatment of the limb should be such as td' 
prevent or remove inflammation, in order, " if- 
the habit be good and other circumstances for-i; 
tunatc, that the wound may be healed by what' 
the Burgeons call the first intention — that is' 
without suppuration or abscess." 
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Sir A. Cooper, when speaking of the eariy ' 
treatment of the lacerated wound in compound 
dislocation of the ancle, states that " nhen the 
bone has been reduced, a piece of lint is to be 
dipped in the patient's blood, and applied wet 
over the wound ; upon which the blood coagu- 
lates and forms the most natural, and, as far as 
I have seen, the best covering for the wound." 
Sir A. Cooper here adopts the opinion of Mr. 
Hunter, and adds weight to that opinion by ' 
following it in his own practice. 



I most cordially agree with these eminent 
surgeons in the belief, that lint dipped in blood 
is the best application to the wound, I have 
repeatedly seen its good effects ; but it is to be 
regretted that so little has been said upon its 
modus operandi. We all know that a cut finger, 
suffered to remain wrapped up in the rag which 
is at first placed round it, heals readily without 
any further dressing. This is a fact upon which 
I proceed in the treatment of incised wounds — 
nay more, it is one upon which I commonly 
act in the treatment of lacerated wounds, while 
I think there is any chance of preserving the ■ 
injured part, whether the edges of the wound ' 
can be brought into contact or not ; and I have 
proved, by repeated trials, that lint soaked in 



ftctb blood is the best application to the wound 
that has hitherto been employed. 



I was called to a man with a compound frac- ^*^- 
tare of the leg, which was very loose. When 
I first saw him, about twenty-four hours after 
the accident, the limb was much swollen, and 
the fractured ends of the bone much displaced. 
The pulse was quick, and the fever increasing. 
I first reduced the bones, and fixed them in their 
natural situation ; but the edges of the wound, 
which was about an inch in diameter, could not 
be brought together. The wound, which was 
dllcd with blood, I covered with layers of lint 
soaked in fresh blood ; an^ over these I applied 
a layer of dry lint, and left the limb in the 
straight position, with the heel of the apparatus 
raised so as to make it form an inclined-plane. 
I now directed an aperient, which in the course 
of a few hours, acted upon the bowels. When, 
I saw this man the next day, 1 found the con- 
stitutional irritation much less, and he had 
had some sleep. On the third day, the pulse 
was much diminished and the swcUing of the 
limb had much decreased ; the pain be said 
was trifling ; scarcely more than a sensation of 
tenderness remained in the wound. On the 
tenth day, I observed a little discharge of matter 
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stained with bloody from under the lipt-wbich 
formed the first dressing. X now- soften^ . t}^e 
lint with warm water and removed it^ and bad 
the happiness to find that the wound wa^ filled 
with grai)Lulations to a level with the skin. . i 

c^* In another case of compound fracture , into 

the ancle-jointy in which the wound wa; at lewt 
two inches in length and part of the ioteg^ 
ments torn away^ the same practice wfs Soi- 
lowed with the same result. X have repeinteclfy 
tried this plan of dressing with the same sopc^, 
and I am disposed to think the same resirits.^Ul 
hi^pen in nine cases out of ten^ even where ^e 
int^uments cannot be approximated^ pnm4ed 
that the surfaces of the wound are not deprived 
of their vitality, or so much injured as. to^be 
incapable of maintaining a healthy action. I 
have seen the wound filled with granulatious, 
when the first dressing was removed, evea wben 
the bone has been much shattered, and many 
splinters have afWwaids come away. . It is, 
indeed, sometimes astonishing to see the rapi- 
dify with which large lacerated wounds close 
up under this plan of treatment, if pfoperly 
pursued. But why is this ? 



inw^imy This IS a question which has never bien 



quatnt^d. Yet there must be a vast difference 
between this mode of dressing, and the appli- 
cation of simple ointment spread on lint. But 
what does this difference consist in ? Is there 
any thing so irritating in a mixture of wax and 
olive oil as lo produce extensive inflammation 
and consequent suppuration, perhaps gangrene, 
in wounds of this description? No, Is there 
any thing so very soothing and healing in bloody 
lint as to cause the parts beneath to throw out 
a luxuriant crop of healthy granulations which 
speedily close the breach of continuity ? Cer- 
nly not. What then does all this difference 
isist in ? In my humble opinion, it consists 
excluding the external airjrom the surfaces 
the wound, and/rom the fluids in its cavity. 
The blood coagulates upon the lint, stops up 
its pores, so as to render it impervious to the 
undiug air ; and when the lint, wet with 
I, is applied to the wound, it adapts itself 
:o the form of the parts with which it comes 
in contact, and, as it gets dry, it adheres so 
closely to the skin, that the wound becomes 
completely sealed up. It might be said, that 
these advantages are derived from some other 
cause, and not the exclusion of the external air. 
But what is the principal argument against this 
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opinion? That air, blown into the cavities or 
into the cellular membrane, becomes absorbed, 
and does not irritate. This ai^ument, at first 
view, would seem to overthrow the opinion I 
have advanced ; but when we investigate it a 
little closer, we shall sec how far it is deserving 
of our attention. 



' The surfaces of the cavities in a natural state, 
' and the surfaces of the healthy cellular texture, 
are under circumstances very different from the 
surfaces of a contused wound. In the first, the 
vessels are entire and in a healthy state, and we 
cannot expect that such a stimulus would be 
likely to bring on inflammatory action in apart 
where there is no disposition to disease; but 
the surfaces of a wound become inflamed, and 
then the stimulus of the air, though slight, is 
sufficient to irritate them, and increase the in- 
flammation. We know that substances which 
are natural to a part in a healthy state irritate 
it when it is inflamed, so as to increase the in- 
flammation. What is the effect of taking food 
into an inflamed stomach ? An increase of pain 
and vomiting. What is the effect of pouring 
urine into an inflamed bladder ? Pain, and a 
great desire to evacuate it. Air comes in con- 
tact with the lining membrane of the air-tubes 
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ft every inspiration, and, while it ta in a heakhy 
t does not irritate ; but when the mcni- 
13 inflamed, the air becomes an irritant. 
So in a wound which becomes inflamed as a 
necessary prelude to its healing ; if it cannot 
defend itself by scabbing you increase the in- 
flammation by the admission of even so slight 
WA stimulus as the air. 



'■ But still it may be said, that common air is '^^'f 
not a stimulus to the textures of animal bodies. 
Those who still doubt, I would recommend 
to attend to the influence of those materia 
medica which are admitted on all hands to 
be stimulants, and they will observe that a 
common property of them is to give pain, to 
cause the part to smart, to increase the heat, 
&c., when applied to tender surfaces in a state 
of inflammation ; and, having made up their 
minds upon this point, let them attend to the 
influence of air upon a part recently denuded. 
When a blister is taken off and the cuticle re- 
mains entire, but separated from the cutis, the 
patient feels but little difference from the re- 
moval of a blister ; but if you remove also the 
cuticle, the serum and coagulable lymph, you 
will then commonly find that the patient will 
complainof much pain. The pain indeed to some 
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pec^le, is very severe. Those who doubt i the 
evidence of what they see, may try the jes^ 
periment upon themselves, and this, I thinks 
they will find convincing. . .^ 



Action of the Howevcr, even if we were to waive the 

air upon the 

extravasated influence of the air upon the torn and tender suiv 

faces of a lacerated wound, which I can by nO' 
means consent to, we have yet another evil aris*^ 
ing from its admission into the wound^ wbicfa 
far outweighs that already mentioned,: tnzi 
the chemical effect it produces upon the fittidt 
in its cavity. We know that blood and «emai 
are sometimes effused in large quantitids in 
simple fractures and other injuries, and tWt> ill 
the course of a few days or weeks, accordii^^ll 
the quanti^ poured out, they are altogothet 
removed by the absorbents, without produciiig 
irritation. I have seen large colleoticm^ gf 
blood — I mean to the amount of several onoc^ 
• — ^removed in this way, in the course of twfo ^ 
three weeks, without any unpleasant symptQPiif 
Now, if the bruised canities in which suqIi 
blood was contained had been opened^ -it, iSf 
more than probable, that the surrounding .parts 
would have sloughed ; and if they would not 
have sloughed, they would have become very 
troublesome and painful wounds. This is not 



■>..- 
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a mere opinion — it is fact, experience proves it. 
Then how comes it that there is all this diflfer- 
ence, as liar as respects the restoration of the 
part, between an injury of the soft parts not 
laid open to the air, and an injury accompanied 
with an external opening through which the 
air has ready access r In the one, blood and 
serum are effused ; but, remaining surrounded 
and in contact with vital parts, and excluded 
from the action of chemical agents, their vita- 
lity is preserved. Surgeons well know that 
when a lai^e artery is tied at a distance from 
any branch, as for the cure of aneurism, that 
the blood coagulates immediately above the 
ligature, probably because it is not kept in 
motion ; but be this as it may, a coagulum 
forms, and being in contact with the internal 
coat of the artery, its vitality is not destroyed : 
so in a wound which is excluded from the air, 
we have vital surfaces in contact — the surfaces 
of the effused blood are in contact with the 
surfaces of the wound. They mutually agree 
and assist in the restoration of the part — the 
vitality of the bloud assists in supporting and 
maintaining the healthy action of the wound, 
and the vital surfaces of the wound maintain 
the vitality of the blood. They agree so well, 
indeed, that, Mr. Hunter, and other sui^eons 
u u 



Ite dotde- 
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€»f the present day, myself among the number, 
have found that vessels shoot from the surfacfis 
of the wound into some of the coagulated 
bloody which gradually becomes organized and 
altered in appearance. ; 

But the state of things is v^ diflferent if 
we expose the contents of the wound, to the 
action of the air. The vitality of the blood, 
already weakened by extravasation, is now spee- 
dily destroyed, and the clot soon runs into a 
state of putrefaction, or in other words^ is spee- 
dily decomposed. The coagulum dissolves^ in 
Ae serum, and is discharged from the womud 
in the state of putrid bloody sanies. /Vote, in- 
stead of a vital coagulum in contact with the 
surfaces of the wound, we have an initatiiig 
fluid particularly offensive to the textures of the 
animal body. This fluid increases the inflam- 
mation, which in the most favourable case ter- 
minates in suppurati(m ; but if the constitution 
be bad, and the vital powers much weakened 
by contusion, gangrene is a fiiequent conse- 
quence. 

cuiae SrS^ I ^1 satisfied, that the dangerous constitiH 
•«»«» «y»p- tional symptoms which so often accompany 

compound fracture, ought to be attributed mare 
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to the treatment commonly adopted, than to 
the nature of these injuries. 

' ^''I have pointed out the advantages which are 
derived by excluding the air from the wound ; 
these advantages are often lost to the patient 
from the careless manner in which the wound 
is dressed, and frOm other causes, which I shall 
now attempt to explain. 

I have already attempted to make my readers C»in«. 
acquainted with the inadequacy of the common 
mechanical contrivances, in the treatment of 
simple fractures. If, then, these means are not 
calculated to keep the hones at rest and in their 
proper position in loose simple fractures, can 
we for a moment expect that they can be so 
applied as to prevent motion of the broken 
extremities in compound fracture ? Componnd 
fractures ate regarded as much severer acci- 
dents than simple fractures ; they are com- 
monly attended with more laceration of the 
soft parts, and the hones are consequently more 
liable to be displaced by the action of the 
muscles attached to them, and by every motion 
of the body and of the limb, whether inten- 
tional or accidental. In simple fractures, there 
is commonly but little starting or convulsive 
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action of the muscles ; but in compound frac- 
turcs, this is sometimes very great : the patient 
too is more restless, and, therefore, more care 
should be taken to prevent the influence of his 
movements upon the fracture. How should 
we restrain the motion of the fractured bones, 
or prevent the influence of the motions of the 
body upon the fracture ? By binding the sphnts 
tight upon the hmb ? No, no — such practice 
in a bad compound fracture vfouM quickly send 
the patient to his grave. I have said that, 
during the exisievce of active inflammation in 
simple fractures, we should be careful not to 
compress the limb, so as to impede the circu- 
lation ; but we must be trebly careful of this 
in compound fractures. Surgeons know that 
pressure cannot bo borne in these cases ; they, 
therefore, direct that the limb should be placed 
upon a spHnt, and the proper dressings ap- 
plied. If the fracture be in the leg, the limb 
is placed upon a fracture-box, or in one of 
Assilini's troughs, or, which is, perhaps, more 
common, it is placed between two splints, and 
laid on the outer side, in such a manner that 
the muscles are left almost at full liberty to act 
upon and displace the fractured ends. 



d^Ci^t. Now mark the effects of this practice. The 
muscles displace the fractured ends of the bone. 
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and fbrcc ihem amongst the soft parts, already 
in many cases so bruised and torn, that they 
could with difficulty recover their healthy state, 
even under the most favourable treatment. If 
the ends of the bones were kept quiet, and the 
patient otherwise well treated, they may do so, 
and all would be well ; but here the muscles 
are the source of their own destruction, and 
often even of the destruction of the patient. 
They force the fractured ends of the bone into 
their own substance, and into the substance of 
all the contiguous textures. The broken ex- 
tremities, pricking and tearing the parts with 
which they come in contact, greatly increase 
the inflammatory action and consequent fever. 
The result of this is generally a profuse dis- 
charge of matter, which frequently reduces the 
patient so much, that we are obhged at last to 
amputate the limb to save his life. This dis- 
charge is sometimes accompanied with exten- 
sive sloughing of muscle, tendon, &c. which, if 
the ])aticnt survive and the limb be saved, so 
destroys the mechanism of the limb, that the 
unfortunate sufferer is deprived of the use of it 
for years, and sometimes for life. But more 
frequently gangrene comes on in the wound, and 
proceeds up the limb with rapid strides, and 
soon cuts otf the patient. 
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Surgeons of experiepoe so dread the mischief 
which arises fromThe displacement and motioa 
of the bone, th^t whpn tbey haye once laid( the 
limb upon the splint, they are afraid to- lift it 
off again. They desire the patient not to naov6 
from the position in which he . is^ placed* 
Some give opium, with the double purppee oS 
keeping the patient quiet and locking up hiS' 
bowels, lest he should be obliged to use the bed- 
pan for the first three or four days after tbe 
accident, at the end of which period, the cooh 
stitutional irritation is commonly very great.* •' 

'^^ttlS?^ Now mark carefully the results 6f keeping 
pontiMtidt. the limb thus upon the side, and the pati^oft 
with his bowels confined. First, then^ if .adU 
hesion of the wound does dot take place, there 
will be more or less discharge ; and no surgeon 
I presume is ignorant that this is sometimeB 
profuse in cases that ultimately get well. The 
discharge insinuates itself between the splint and 
the limb, and, in conjunction with the pressinw^ 
causes excoriation, which frequently, in a short 
time:, assumes the form of deep ulcers. These 
cannot be dressed without raising the limb; 
and if they are neglected, they become foid, 
md aometimes slouglung of the integuments 
takes place to a considoraUk exient. 



< I was requested to see a gentleman at Hanip- ^^'^■ 
stead, who, ten days previous to my visit, tripped 
in walking, and falling, produced an oblique 
compound fracture of the leg, about the middle. 
The wound was at first small. When I first 
saw him, the limb was lying upon the outer 
!»ide upon a splint. On the inner side, the in- 
t^uments had sloughed, and left a sore from 
six to eight inches in diameter. In some parts 
of this sore, the granulations were healthy, bu|; 
round the opening, leading to the fracture, they 
had a gangrenous appearance. The convulsive 
action of the muscles was very strong, and the 
constitutional symptoms alarming. I assisted 
in raising the limb so as to see the state of that 
side which lay upon the splint ; and here I 
beheld a state of parts, which, from such a 
cause, I trust 1 never shall see again. Along 
nearly the whole length of the line of pressure^ 
from a little above the ancle to six or eight 
inches above the knee, the integuments were 

mghing. This gentleman died three days 

ter I first saw him. 



fNow, reader, picture to yourself a compoun4 
wcture of the leg, produced merely by t^ 
, walking ; a compound fracture with a 
oaall wound unaccompanied with contusion of 
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the surrounding parts, occurring in a healthy 
middle-aged man, and enquire in your own 
mind, whether a person with such a firaic^ure 
ought not to have recovered under favourable 
management ? 



1 - 



wm not I do not blame the surgeons who had the . 
early management of this case. I know the ; 
difficulties which the surgeon has to contend - 
with when this mode of treatment is resetted 
to* Here the irritation produced in the wound, 
by the motion of the fractured ends of the bone, 
was the principal cause of the high inflaili- 
mation, which destroyed so large a portion of 
the integuments on the inner side of the 1^« 
The constitution rallied sufficiently to throw off 
the slough ; but a constitution reduced by am 
effi)rt of this kind is ill able to bear up against 
increasing mischief. The motions of the brokra 
ends of the bone continued ; the granulations 
which had been thrown out became gangrenooa; 
the integuments on the outer side of the limb 
were destroyed from the continued pressure of 
the limb upon the splint, and the irritation of a 
profuse ichorous dischaige. The fever which 
all this mischief gave rise to was too much lor 
the OMMtilation of even a strong man to con- 

This grotlcmtn died — died, in my 
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Opinion, a sacrifice to tills mode of treatment, 
leaving a wife and young family to lament his 
pramature departure. 

Do you say " I have seen compound frac- jj^^^ij^ 
tured legs thus laid upon the side without being pi^^ in every 
followed by such direful consequences?" So, 
mder, have I ; but before you have seen so 
uiuch of this practice as I have, you will have 
s«en cases thus aggravated, and followed by si- 
milar results. 

Now, secondly, observe the consequence of 
this practice upon the system, when followed 
for the double purpose I have mentioned. 



i 



jrofes- '^°]^\'}^ 
sion is aware that, if men, otherwise in health, 
have their bowels confined for three or four 
days, they commonly complain of lassitude, 
head-ach, thirst, and general uneasiness; that 
some persons are thrown into a high state of 
fever by such an occurrence. If this be granted, 
what must be the effect of constipation in per- 
sons who have met with an accident, which 
always gives rise to fever — in persons who sur- 
vive the first shock given to the system ? • Will 
not that which produces fever when no mecha- 
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nical injury has been inflicted^ increase that 
fever which necessarily arises from the inflic^ 
tion of such injury ? Surely this cannot be de- 
nied. If you were called to a patient labouring 
under inflammatory fever, would yoo not itv- 
quire into the state of the alimentary canal? 
and if you found that the bowiels had not been 
relieved for three or four days, would yoU' not 
suspect that such fever was produced by con^ 
stipation of the bowels, and would you not pre- 
scribe some aperient medicines ? Certainty, you 
would do «o. But, when you see a compound 
fracture on the third day, which is then aceooi- 
panied with inflammatory fever, and yoix find 
the bowels constipated, you are told that yod 
must not purge; if you do, you will move the firae^ 
ture, and give rise to soch irritation in the limb 
as may go on to the destruction of the patient* 
Conceive now here, what a dilemma die snr- 
geon is placed in. He know$, or he ought to 
know, that the fever which accompanies local 
inflammation, contributes greatly to increase it ; 
and that nothing tends more to relieve such 
fever, where bleeding cannot prudently be re- 
sorted to, than aperient medicines. Yet . he 
must sufler the fever to go on, and the inflam- 
mation to increase, or run the risk of greater 
evils from the motion and displacement cf the 
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ends of the bone, which would probably be pro- 
duced by the patient's movements, during the 
action of aperient medicines. I grant this dif- 
ficulty. I have seen the effects of purging 
when the iimb is thus placed, and have wit- 
nessed with much pain, the effects of fever in 
these cases, and have anxiously endeavoured to 
possess myself of means by which these evils 
could be avoided. 

I have now endeavoured to convey my views 
upon the nature of compound fracture, and its 
eflect upon the constitution. I have mentioned, 
as far as is necessary for my jjrescnt purpose, 
the common modes of treatment, and have 
pointed out the evils arising from them. I have 
not, indeed, spoken of all the plans or all the 
contrivances which are resorted to in the treat- 
ment of compound fractures. I have omitted 
to speak particularly of the fracture-box and 
of Assilini's trough, but the inadequacy of these 
to support the fractured parts, I pointed out in 
a former chapter, when considering the treat- 
ment of simple fractures ; it will not therefore, 
be necessary to say any thing further respecting 
them in this place. 



From what has been said, we may infer that 
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compound fractures are really very serious acci- 
dents; many of thera do well, but many are 
attended with alarming symptoms, and go on 
to an vmfavourable issue. Perhaps there is no 
class of injuries which, under the usual ma- 
nagement, occasions the surgeon more anxiety ; " 
and I know of none, in common life, by which 
more persons are destroyed. ••'<" 

*\ 
When I reflect upon these things — when'I 
consider the importance of these accidents, the 
long period of suffering which many of those 
who survive their immediate effects have to 
undergo — when I consider the anxiety of the 
surgeon m attendance, the anxiety of the pa- 
tient, and the anxiety of his friends, it gives 
me great pleasure to find, that I haveit in my 
power to lay before the profession a line of 
treatment by which these injuries vrill be rohbed 
of many of their terrors — which will put the 
limb under the command of the sui^cal at- 
tendant, and enable him to act with confidence, 
and with satisfaction to himself^ to his patient, 
and to all those whom the result of his treat- 
ment more immediately concerns. 
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-/Authors Treatment in Compound 
Fractures. 



■When , we are called to see a compound frac- 
.ture, wc must consider first, as I have said, 
whether we can save the limb ; and, if after a 
|HX)per investigation of all the circumstances, 
we determine to make the trial, our next bu- 
sioess is to reduce the bones, under the restric- 
tions and precautions I have mentioned, and 
then to place the limb upon an apparatus^ by 
which we can secure the fractured ends with- 
out impeding the circulation. If the fracture * 
be in the arm, this may be done with a trough, 
properly constructed for the purpose ; if in the 
thigh, we should use the fracture-bed (see page 
2U), which enables us to fix the pelvis. This 
is the best adapted for compound fractures of 
the thigh at any part. If the fracture should be 
in the leg, the long fraeture>apparatus which I 
employ for simple fractures of the middle and 
lower thirds of the thigh-bone, and which may 
be used for simple fractures of the leg, is the 
best to secure the part in compound fractures 
of the leg. With this apparatus, we may se- 
cure the fracture without difficulty or danger, 
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and, instead of obliging us to give such medi- 
cines as are calculated to increase the fever, it 
enables us to administer such as are most caU 
culated to subdue it, and commonly eyeb to 
prevent the fever from rising to a degree much 
bqrond what is observed in simple fracture/ 



I v 



gjJ^Steg. ^ *^v® entered. 80 fully into the mann^'ibr 
.treating, simple fractures ai the 1^, wherer ^ 
commonly find compound fracture the biMt 
80vere5 that I have fitde to say on what xMf 
fae-omsidered to be the mechanical toeatmetit 
«C compound fractures of this part. 71iereai>B 
aome pointa of difierence, however, in the treat- 
BEient to which it is pn^r that I should ^v^^t. 
I have already stated how the bones are to be 
aiq>ported in simfde fractures oi the leg, if the 
fracture be oblique. The mode of supporting 
them laterally in compound fracture is pr^ 
cisely similar, but the manner of preventing 
letraction is somewhat different. 

taMonoTtiie I always place a compound fracture in die 
straight position^ when I am called to the case 
in the first instance, or if it has be^i omfined 
in the straight position for some time befwe 
my arrival ; and 1 do so, because I can in this 
position better answer two indications of im* 
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mcnse importance in the treatment of theife 
injuries. I can moderate tlie flow of blood to 
the part, and, at the same time, facilitate its 
return to the centre of the circulating system. 
I do not mean to undervalue the indication of 
placing the limb in the bent position. It is 
well if we can relax the muscles, which tend 
most to displace tlie fractured ends, and in 
some cases this is indispcnsible, as in some 
compound fractures of the thigh ; but in the 
leg it is unnecessary. Wlicrewe cannot obtain 
two advantages at the sanne time, we should 
endeavour to obtain the greater, which, in my 
opinion, is the comuiand of the circulation of 



m. 



limb. 



It might be supposed that we can relax the we cannot 

1 I- 1 !■ 1 I I comfortibly 

nexor muscles oi the limb, and at the same pincc the limb 
time facilitate the return of the blood to the position, md 
heart, and impede the arterial action ; but if we (Lrerover Uw 
reflect for a moment, we shall find that this ='""'»"™- 
cannot be done with my apparatus, or with 
any apparatus in existence, when made to ex- 
tend the limb in the bent position, as in the 
management of oblique fractures. It will be 
remembered, that in simple fractures of the 
two lower-thirds of the femur, the thigh is so 
placed upon the apparatus, that it cannot be 
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drawn.over it by extendinfg th^.fdoti Mfl]itiMt^ 
when the leg lies upon the h§^jp9ifti0f{,^^ 
apparatus^ if we draif down the £p0ti:jwift/^jiii 
down the 1^ also, till the thigh? 'fpii«tp4 M 
its descent by the thigh-part of the a^fpjEiiii^ili 
prevents the i^ irom being drw^iiJitijUifll 
down. When we regard the state of the-^fmi^ 
80 extended/ with relation to the Iffj^gj^tWl 
we perceive that the thigb is made ^iipqwi 
upon the thigh-part of the apparid^us^ ^pf^ti|9|r 
larly at the ham. - H^«. the lai^e veas^Ai^if 
thel^ are situated and must be hy^^i^y^^ 
teasion somewhat compressed. rThp tofHApl^ 
lion which they sufifer I have not.ffi>mi$||jq^ 
any importance in oblique, i simply: ;£'afcM(l^ 
bat in compound fnK^ui^> it. jshpuljio]l^>fft{ 
garded as an eviL which w6^ough|i. t|>. 4|M>i!Jk» 
If the fracture be transverse, the.ob^t^^n^il^ 
tbi) bent position does not apply .with ;tl|e 4a|iiA 
force; but still it must beiemembei^jtlli^tjfiyft 
waive .a very important advantage,, tnle^jifn 
raise the heel of the apparatus «o that- tbisf)fl0? 
fUQce shall incline towards the body. .If:i^ 
1^ be raised only to a horizontal plan^tljthel 
leturn of the blood will be veiy little a&ctodr 
by it, evea if the thigh be much bait upon the 
pelvis. When we notice the motion of the 
water of a river^ which empties itSjelf.over.ar 
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precipice, we find that the rapidity of its motion 
is not increased till it comes near the precipice, 
supposing the decent of the bed of the river to 
be equal at all parts ; but when it has passed 
the brink of the precipice, its motion increases 
in velocity in proportion to the height of the 
precipice. So, when the leg is elevated to a 
horizontal plane, the blood will pass forward, 
impelled by the action of the veins, but it will 
not be assisted in its passage along the tibia! 
veins by its own gravity ; but as soon as it has 
passed the angle at the knee, it will flow more 
rapidly along the femoral vein, from the cause 
which impels the water forward with more 
rapidity after it has passed the brink of the 
precipice. I do not mean to state that the flow 
of blood along the veins, and the flow of the 
water of a river are precisely similar, only in as 
much as respects the influence of gravity ; and 
here they are governed by the same hydraulic 
laws. If we raise the limb, so that the leg 
shall incline towards the body, we facilitate the 
return of the blood along the veins of the leg 
in the same way as if the whole Hmb were 
inclined upon the apparatus fixed in the straight 
position. It has, however, appeared to me, 
that the leg must be raised so much, that it 
would be uncomfortable to the patient. I have, 
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Mode of ap- 
plying the 
ipperatvt. 



therefore^ eren iii transverse fractures^ which anr 
compound^ preferred the straight positicm. 



:■> 



"When the apparatus is employed for com- 
pound fractures, (Fig. \) it is proper to use the 
brass plate, and to adapt the apparatus 16 the 
length of the sound limb. The pad used should 
be carried over the end of the apparatus; and- 
fbstened to the bars on the back of the brasft 
plate, in such a mfuiner as to keep the uppw 
end of the apparatus well covered. Hie pad 
should be covered with oiled silk^ as high as 
the knee-joint of the apparatus^ or higher^ if 
necessary, l^e pelvis-strap, a, is used in com- 
pound fraictures, and should always be applied, 
M it gives the patient the power of steadying 
the apparatus when he is in the act of rai^ng 
the pelvis to answer the calls of nature. It 
assists also in keeping the apparatus dose 
i^inst the back of the thigh, and in preventing 
it from slipping away from its proper situation. 
If extension be required, it is made by drawing 
down the foot, and fixing it as the case may 
require^ while the upper end ^ the apparatus 
rests against the tuberosity of the ischium. 






The modeof pladt^ and siqpportiDg the limb 
«ttlQd in ^ Fig« Hie apparatus may 
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tapes fastened to the foot-board and to tbe bed- 
stead. This plan is much preferable to a pieoe 
of wood fixed transversely to the htel df the 
apparatus. The latter mode, in compound fise- 
tores as in simple, prevents the sui^eon from 
obtaining with the apparatus, several of the ad- 
vantages which, as I use it, it is capable of af- 
fording. In the degree of elevation dP tbe faywer 
part of the apparatx», we shoold be goidsd en- 
lirely by the state of die limb. At first it is 
. well to raise it slightly apoQ pillowi, I say bel 
inches, and afterwards regulate its hdght >fay 
tile appearance of the wound and the liml>. If 
the inflammation and tnmefiiction is sl^fat, kt 
it remain at this degree ci devi^on, till both 
inflammation and tumefaction are Ceist subsi^ng, 
when it should be gradually lowered till it is 
brought to a honzontal plane ; but, if the in- 
flammation and tumefaction increase, raiae it 
still higher, in order to impede the flow of blood 
in its way to the fracture, and facilitate its le- 
tum. This will have a very great eflkct in re- 
ducing the inflammation. 

Drt^BcoTUie When the bones are reduced, and the Hmb is 
placed in the proper position, whether the firao- 
ture be in the arm,thigh,or 1^ wemust turn our 
attenti<m to the wound. Hus diOQld be dressed 



vthi 
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ith ^eat care aflcr it has been cleared of 
ireign matters and loose detached splinters, 
ffhich admit of being easily removed. I have 
seen the wound in compound fracture covered 
vrith a pledget of lint diped in blood, in a maii-< 
ner calculated to do great mischief. If we ap- i 
ply a thick piece of lint to the part, and strap it 
down tight, we are very likely to produce slough- 
ing of the integuments under the lint, where 
they are pressed against the keen edges of the 
■fiactured ends of the bono. We must recollect, 
vthat the great objects to be accomplished in 
Iressing the wound, are to approximate the 
Iges of the integuments as nearly as possible, 
id to exclude the air from the wound. 



I endeavour to answer these indications in ^'ti 
the following manner. I take some strips of 
plaster, about half an ineh wide, and long 
enough to extend about an inch and a half 
beyond the edges of the wound. Upon each 
of these I place a single layer of lint, a little 
wider than the plaster, and just long enough to 
cover the edges of the wound, when the inte- 
guments are approximated as near as they can .,, 
be brought, without any considerable stretching. 
This lint should be wet with fresh blood. The 
strips of plaster should be laid upon the wound 
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about a qnarter of an inch aminder, stiid in stech 
a manner^ that the lint on one «trip of plastef 
may overlap that on the strip of plaster: pm^ 
▼lotisly applied^ like the tiles of a hoosey m> Ibat 
the whole of the edges of the wound ijiuiy' (be 
covered by the lint^ while at the same time the 
strips of plaster are plsiced : a quarter of an iwSbt 
apart. This first part of the dressing liafi\th^ 
eSect of approximating the edges of the i wounds 
and in a great measure of exchidii^ the extern 
nal air. But^ we wish to prev^fit the 'ingrM 
oi the air as efibctually as possible^ ccmsistedt 
with the nature of the case. This is done b^ 
layers of Knt dipped in fresh bloody, and la&d 
over the plaster, so as to 'cover it eonq)litely& 
Two layers of good lint may be applied in this 
way,' and: over thesie a single layer of ' •diy- lint. 
The last is intended to absorb the serous pArtof 
the blood, iaorden that the lint beneath may 
be got dry more speedily. - 

^ ■ . . . t 

* . . • 

±S*wound'of if ^here be any oozing of blood from the 
jiood. wound after the dressing is applied, which 

generally happens, it finds its way out beneath 
the lint in some one part. The blood which 
issues firom the wound separates the lint just 
sufficient for its escape ; and, as the quantity 
discharged decreases, the passage which it has 
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made, becomes more and more contracted, till 
at last the blood stops altogether, and closes up 
the opening through which it issued, by forming 
a coagulum. The air is thus effectually pre- 
vented from passing to the wound during the 
continuance of such oozing, or after it has 
ceased, by the channel through which the 
blood escapes. We should encourage the for- 
mation of the clot, by placing a bit of lint 
over the part from which the blood distills, and 
after it is once formed, wc should be caretiil 
not to disturb it, for if we do so, we shall be 
in danger of laying open the wound to the 
external air, a circumstance which we have all 
along been careful to avoid. 



The next point for our consideration is the Treitment of 
treatment of the parts surrounding the wound, rounding the 
Our object is to keep down inflammatory ac- """"" ' 
tiooj 80 that it shall not run on to gangrene, 
or even to suppuration, where it can be with 
propriety prevented. The treatment, so far as it 
has been described, assists us very materially in 
the prevention of both these consequences, viz. 
the proper confinement of the fractured ends of 
the bone, and the exclusion of the external air 
from the surface of the wound* Compound 
fractures, as I have stated, arc usually attended 




with a great deal of mischief in the aurrotfcd- 
ing parts, which gives rise to eiFusion of blood 
— to inflammation, and consequent swelling. 
There is always effusion of blood, and always 
inflammation varying in degree in different 
cases, when the patient survives the first shock 
of the accident. Hence, it is proper in all 
compound fractures, to make use of such appli- 
cations as are calculated to check the inflam- 
matory tendency — such as a mixture of acetate 
of ammonia and water, or spirit of wine and 
water. Goulard water, with a fifth or sixth 
part of spirit of wine, form a lotion more bene- 
ficial, perhaps, than any other in most cases. 
I object to white-wash alone, generally, as it 
greatly tends to lessen the power of the parts 
to which it is applied. Whatever lotion be 
employed, care should be taken, that the dress- 
ing over the wound be not moistened with it. 
If the dressing be made wet, the surface of the 
coagulum of blood in the wound will be des- 
troyed, and you will find that the wound will 
remain open as far as the lotion has penetrated. 
From what 1 have said, you perceive the man- 
ner of applying the lotion in these cases, is 
a matter of considerable importance ; and, 
therefore, requires the surgeon's particular at- 
tention. 
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b Bat, though the sui^eon may have been 
y careful in dressing the woundj suppuration 
occasionally occurs, in consequence of the seve- 
rity of the injury, or from the lodgment of some 
extraneous substance. It might be presumed, 
that should this be the case in a wound thus 
sealed up with bloody lint, the matter would be 
confined, and be productive of extensive mis- 
chief; but no apprehension need be entertained 
from this idea. In every case that 1 have seen, 
where suppuration has occurred, the matter has 
produced a little irritation, which indicates the 
propriety of removing the lint, or has mois- 
tened the lint, and easily elfected its escape, 
without producing any burrowing or other un- 
pleasant symptoms. There will sometimes he 
observed a small quantity of matter making its 
way out beneath the dressing, at some parti- 
cular part ; do not let this induce you to re- 
move the dressing, if you find the dischai^e is 
unaccompanied with irritation in the wound ; 
for it may be only a little superficial suppura- 
tion, which after a few days will cease, and form 
a scab, under which the wound will cicatrize. 
If there is no particular irritation, and it appears 
that the fractured ends of the bone arc in pro- 
per apposition, I have no wish to remove the 
first dressing for the first ten days ; but about 



682 

this time it is right to moistto the litit^ and re- 
move it ; as there is, occasionaUy a Uttle dts- 
* placement of the fractured ends, which cannot 
be perceived through the dressings anfd wl^i<^ 
sow ought to be corrected. When the wound 
is suppurating kindly, it might be di^ess^d with 
any mild ointment^ such as spermaceti, oigt- 
ment, which, however, should be changed fiif 
any other dressing, as circumstances m^.f di- 
rect. Care should be taken to prevent titiiejlia^ 
tar firom burrowing, and also to keep the liiteb 
dean. The dressing should be lapplie^ ontie^Dr 
twice a-day, according to the quantity of 4^ 
charge ; and on those occasions, the front a^4 
sides of the limb might be completely estfiQi^^ 
by turnidg back the lateral splints, whic^ m%ht 
be done without produdng the least disturbaoo^ 
of the fracture. . - - = . 



I. -,• 



. t 



In some instances, portions of integumen<» 
and other sofl parts are entirely destroyed by 
the force which occasioned the fracture, or are 
so injured, that they cannot recover the healthy 
state. Such parts die and become extraneous, 
and are^ therefore, thrown off in the fi^urm of 
sloughs. The edges of the integuments iio( 
unfrequently separate in this way. Sometinies> 
also, portions of cellular membrane, and occa- 
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sionally even portions of tendon and muscle ; 
but this is no argument against the adoption of 
the practice I have mentioned. These parts do 
not si'parate commonly till after the lapse of 
several days ; but sooner or later they irritate, 
so as to produce suppuration. Before suppu- 
ration takes place, in consequence of the irrita- 
tion of such parts, the wound, if it be well pro- 
tected from the action of tlie air, will sometimes 
be nearly filled with granulations, and deep- 
seated dead parts will come away through fis- 
tulous openings, which are usually unaccom- 
inied with much constitutional disturbance. 



It now and then happens, in cases where the 
bone is much shattered, and many of the splin- 
ters are denuded of their periosteum and des- 
troyed, some constitutional disturbance will be 
kept up for months after the injury ; but this is 
nothing in degree compared to what is met with 
in such cases, when managed in the usual way. 
Splinters of bone make their way through small 
openings. Sometimes, a small abscess occurs 
in their situation, or in the situation of a por- 
tion of dead muscle tendon, &c., and such dead 
parts as have given rise to the suppurative pro- 
ischarged through the opening made 
) evacuate the matter. Such evils arise only 
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in very bad cas€»---*ca8e8 which, in my opkirem^ 
would commonly destroy under a difibr^tlttreat- 
ment • ■ .J ».i.p 

., • ■■■•'. d 

g^^jjj^ : After the fracture is reduced, flid Woiiiid 
-dressed, and proper applications made to 'tfite 
limb, there would be but little for the surgeon 
•to flo, if the constituiion «did not beooiiie'8& 

feoted ;• but after all com{M)iund firactlin^ ttMIe 
4a more or lets constittttbnal distUitianM, ^^HHy- 
bag im degree aoeording to the extent i^* bst^^t 
jdie age and irritabiiity of the patient Ift^die 
mom- fiivoortUe ca^es, tfae^<mdd closed b^ad- 
hesion, or k filled by granulations, whkll ifxiii^ 
nap under the first dressing, or during a Knodimile 
auppnration. The patititit auifiers littte imMtt* 
'^renience from ;fisver, and the bones beooide 
<x>nsolidated in eight or ten weeks# 

ByiqpiMM wy When the constitutional irritation is slight, 

MCQvdlngto ... 

^degrat of the pulse is only a little increased in rapidity. 
When it is a little mor^ the tongue af^wafs 
white upon the surface, and is accompanied 
with a general feeling of uneasiness, especially 
in the loins and head. When the fever is still 
higher, the tongue assumes a yellowish east, 
the general feeling of uneasiness is increased, 
and the face is uK>re or less fluslied. When in 
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Rjbe highest state, tiie tongue is dry and dark in 
Lfbc centre, as in typhus fever. The pulse is very 
quick, accompanied with a hectic flush, inco- 
herence of speech, and low muttering delirium. 
Xhe fever keeps pace with the increase of in- 
immation in the limb. When the constitu- 
aoual disturbance is slight, the limh is seldom 
much inflamed ; but, when wc have a quick 
pulse, a dry dark tongue, 'flushed countenance, 
incoherent speech, great restlessness, watchful- 
ness, dehrium, subsultus tendinum, there is 
usually a degree of inflammation in the limb 
bordering upon gangrene. Sometimes gangrene 
has actually taken place ; now and then tetanus 
ceomes on, hut this is not a frequent result in 
,^is country. The functions of the stomach, 
iwels, liver, and urinary organs, are almost 
always more or less disturbed, according to the 
violence of the constitutional symptoms. These 
.lire the usual effects of local irritation, varying 
,in diSerent cases, according to the severity of 
le injury, the irritability of the system, and the 
iwers of restoration. 



hi I have stated that when persons survive the ^^^^f^Ll^i 
■.first shock, some fever always comes on as a 
necessary consequence of the accident. This 
is at first of the inflammatory kind ; but do not 
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tet me mislead you by this term — do not sup- 
pose that because the fever is of an inflamma- 
tory nature, that we should therefore necessiirily 
draw blood. Let me impress upon my readers, 
that there are ve^rfew cases which reqdi* it. and 
that there are very few persons residing in large 
tovms, who can bear it after severe accidents of 
this description. But in some few cases, the 
loss of eight or ten ounces of blood within the 
first four days may be advantageous ; but I bave 
never seen^a case inl which, in my opinion, it 
would be proper to draw blood after this period. 
I have seen bleeding resorted to after the lapse 
•of four days, but cannot assert that I have seen 
it with advantage ; on the contrary, I believe 
it will be found that such bleedings are ge- 
nerally injurious. They cause great depression, 
and in some cases death rapidly supervenes. 

Aperients. There is another mode of relieving the sys- 

tem in the early stage of compound fractures, 
which is highly beneficial ; I mean by the ad- 
ministration of aperient medicines. Do not be 
alarmed at the mention of aperient medicines 
in such cases, nor suffer any one to alarm you. 
A great cry may be raised in some quarters 
against this practice ; but do not regard it. I 
have already stated, under what circumstances 
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the administration of" opening medicines in the 
early stage of compound fracture has heen 
found injurious. It will be remembered, that 
the motion and displacement of the fractured 
ends of the bone produced by the patient in 
the act of evacuating the bowels, have heen 
found to give rise to so much irritation, that 
surgeons, employing the common machines or 
splints, have been for this reason deterred from 
using medicines of an aperient nature for several 
days after the accident ; but we are now in pos- 
session of means by which such motion may be 
prevented, therefore, wc have nothing to fear 
from the action of aperients under this con- 
sideration. The surgeon may confidently ex- 
pect that vritli projjer management their action 
will be highly beneficial. I have seen the fre- 
quency of the pulse greatly reduced by three 
or four copious evacuations from the bowels on 
the third and fourth day. My practice is to 
procure a copious evacuation or two on the 
second day, and to cause the bowels to be acted 
upon rather more freely on the third day. For 
this purpose, I give such aperients as circum- 
stances may indicate, always taking care to 
regulate the action of the howels, according to 
the particular age and condition of the patient, 
and the state of the limb. This plan I have 
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found give the patient great relief. Small doses 
of tlic citrate of potass should be given every 
four or six hours, with a view to produce gentle 
perspiration. The food should be of the 
mildest kind, and nothing strong should he 
allowed, _ I 

It must he borne in mind, however, that what 
I have said respecting the use of aperient medi- 
cines in the early stage of compound fracture, 
does not apply to persons far advanced in years 
without some degree of limitation, nor to very 
delicate persons, nor to those who are labouring 
under any debilitating disease of the system. 
The administration of purgatives is not to be 
resorted to incautiously. Gentle means should 
be used in all cases, but more especially in old, 
weak, and debilitated people. An aperient, 
strong enough to act upon the bowels, once or 
twice in the day, is as much as they can well 
bear. If we reduce such persons by putting, 
or any other means, they sometimes fall into a, 
state of collapse and die. 

When suppuration is established, a more, 
generous diet will be gradually required, and 
tonic medicines may now be given instead of* 
tliosc which were administered during the exis- 
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teiice of active inflammation. These should 
be regulated with great care, according to the 
circumstances of the fracture and the particular 
condition of the system. 



I have great reason to feel satisfied with both 
the local and constitutional treatment which I 
have ventured to recommend for the inflam- 
matory and suppurative stages of a compound 
fracture ; but I have spoken of a degree of 
constitutional disturbance which puts on the 
appearance of low typhus, and is very des- 
tructive, being commonly accompanied with 
gangrene, or with a state of inflammation 
bordering upon gangrene. This state of the 
system and of the limb I have noticed for the 
rnost part between the sixth and tenth day. 

When gangrene takes place, we observe the fheS"in "^ 
alarming constitutional symptoms which I have E»"5r^^- 
already mentioned. We see the skin of the 
limb around the wound assume more or less of 
a livid appearance. In the neighbourhood of 
the wound, and sometimes for a considerable dis- 
tance up the limb, the cuticle often separates in 
parts from the cutis, forming blebs, which con- 
tain a bloody serum. The gangrenous inflam- 
mation generally extends up the inner side of 



the Kmb in the line of the absorbents, presenting 
to the eye the appearance of brownish red Unes. 
Occasionally 1 have seen this condition of the 
soft parts attended with an erythematous blush 
of the integuments covering the lower part of the 
abdomen and the nates. Whenever we notice 
this gangrenous state of the Umb accompanied 
with a typhoid tongue, involuntary action of 
the muscles, and low delirium, we may expect 
the worst result. Patients so atfected frequently 
do not recover sufficiently, even to allow of the 
amputation of the limb. 



When there is I would here remark, that when the consti- 

eitreme debi- 
lity rrom gan- tution IS in this extreme state of debilitv, and 

grene, the limb . a- ■ ■ 

cannot beam- the limb tlius atiectcd with ganerenous inflam- 

putated. rr.1 

mation, it is m vam to amputate. 1 he consti- 
tution cannot bear the loss even of the small 
quantity of blood which the operation occa- 
sions ; it therefore has commonly only the dFect 
of hastening the fatal issue. This may be laid 
down as a general rule. But before the symp- 
toms have arrived to this extreme degree of ag- 
gravation, and we have youth and a good con- 
stitution on our side, we may amputate, and 
sometimes, by so doing, we may save the life of 
the patient, even though the gangrenous in- 
flammation be extending. 



The constitutional treatment, in such cases, CoMtiwtiond 
comista in supporting the syst«n with wine^ 
sulphate of quinine, and nourishing diet, to be 
regulated from time to time as the particular 
condition of the patient may indicate. 

When the wound is sloughy, atimulating ap- Local u 
plications are commonly the most desirable, even ""^ ' 
if the limb be not gangrenous. The chlorate 
of lime or of soda in solution, lowered down with 
water to suit the state of the parts, arc among 
the best applications to the wound. Sometimes 
their stimulating properties should be increased 
by the addition of a caustic alkali. Some of the 
lotion should be poured into the wound five or 
six times a day, and hnt dipped in it, should be 
appUed wet to the surface. A warm poultice 
should be laid over the lint every time the wound 
is dressed. Sometimes, when the limb is be- 
coming gangrenous, a large warm poultice, com- 
posed of linseed-raeal and strong-beer grounds 
or porter, placed upon the limb over the lint, is 
the best application. This should be repeated 
every four or six hours. If the gangrene be 
extending from excessive inflammation, a lotion,- 
composed of spirit of wine and water, should I 
employed around the wound, which should s 
be covered with the lotion composed of chlorate 
vy 2 



\ 
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of lime, and a poultice placed over it. Nothing 
but geoeral directions, can be given for the ma* 
nagement of such cases. The accommodation 
of the remedies to suit the particular conditidn 
of the parts must be left to the skill and -scteUce 
of the managing surgeon. 

Convulsive tc- When the limb is in a high state of inflam- 
muidM. mation, bordering upon gangrene or actually gan- 

grenous, the convulsive action of the muscles 
is occasionally very great. We must endeavour 
to prevent the bones from injuring the soft 
parts in such cases, if possible, by the mneaas 
which I have already mentioned~-I say, if pofi^ 
sible, because in some cases the convuhive 
action of the muscles is so tremendous^ thatt it 
cannot be altogether prevented, without thatde- 
greeof confinement which would interrupt, in 
some measure, the freedom of the circulation. I 
have seen the bedstead greatly shaken by the 
violence of their contraction. When the con- 
stitution is in this state, it rarely happen^ that 
we can remove the limb — amputation will not 
save the patient. I have not met with these 
extreme efforts of tlie muscles in compound frac- 
ture, except in the leg, where the advantages 
of the long apparatus I have recommended were 
fully put to the proof, especially in a case ac- 



companied with tetanus. In these cases the 
action of the apparatus prevents the fractured 
ends from ridinfr, and only allows them to 
shake and move a little upon each other ; but 
even this degree of motion cannot take place 
without irritating the neighbouring tissues, and 
thereby adding to the evil which previously 
existed. 



Under such circumstances we must do the ^ 
best we can. The best local treatment, in this 
irritable condition of the parts, is to fill the 
wound with the extract of opium, softened 
down to the consistence of cream, and to place 
over this a large poultice, made of beer-grounds 
and Iinseed-meal,wbicb should be changed every 
four or six hours. I find the opium lessens the 
convulsive action of the muscles very much, 
and the beer-grounds poultice is a stimulus often 
highly beneficial to the parts in this state. '< << 

Remember in this condition of the constitu- Constituaotur 
tion and of the limb, we must not purge. We 
must not even give aperient medicines if the 
patient has an evacuation once in forty-eight 
hours ; and even when it is necessary to ad- 
minister an aperient, we must do it with the 
utmost caution. 
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'■•t^ * I was called to ;a case of compound fracture 

OD the tenth' day, in a gentleman. whosie limb I 
fimnd ip -a very bad statd, and the constitntioiial 
and local irritation ver^ alarming. Whcte'I 
fii:tt saw hi^i^ it appeared to me prohablie that 
Ids life might be saved, and I did . not alto^ge^ 
ther give up the, idea of saving his limb^ as tiie 
pulse was not weak, and he was able lortake 
support. Contrary to my expectation, this gen- 
^emati, by the advice of his usual niedical 
attendant, took some aperient medtcine .the 
Slime evening, .which acted five or six titiaes 
lik^ next day, and destroyed all my hopes, lite 
action of this medipine so reduced him, that be 
iftos no longer able tp betfr'up against thi^ mis-- 
^ief going on in the limb« Hie limb dolild 
not be amputated, and he c^ed shortly iafber.; 'A 
patient, so circumstanced, must be supported 
with quinine and opium, wine, and nourishSi^ 
, diet, ff f/ou purge him you kill him. ' 

'^' I was called to see a gentleman in the Adelphi, 

who, eight days previous, in stepping from a 
boat, fell with such force as to produce a com* 
pound fracture of the leg. I found the lim& in 
a high state of inflammation, bordering upon 
gangrene, accompanied with great debility. He 
had a dark dry tongue, small quick pulse, and 
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Lxither symptoms indicative of great danger, l 
1 placed the iimb upon the apparatus, with a 
I piece of oiled silk between it and the pad, and 
l^iursued such local and constitutional treatment A 
: the circumstances of the case seemed to in- j 
■ .dJcate; and I had the happiness to find, that 
rjthiij gentleman's dangerous symptoms soon sub- 
4fidcd, and he ultimately recovered, with his 
I JUmh as strong and useful as before. 



The laws which regulate the union in com- i 
pound fractures, attended with suppuration, are 
different from those which arc observed to ob- 
tain in simple fracturea. In simple fracture, 
the osseous matter is deposited, as I have said, 
Hlpon the surface of the original bone, in some 
(of the coagula, and in the various contiguous 
textures ; but in compound fractures, in which 
the ends of the bone continue for a consider- 
able time in the midst of surfaces secreting 
pus, union is effected by a process of granula- 
tion. Granulations shoot out from the surfaces 
; bone, inosculate vrith others coming from 

he opposing surfaces, and in the course of j 
, becoming dense by the deposition of bony 

natter, a fii'm band of union is formed between ( 

he fractured ends. 



r 
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The progress of the cure in compound frac- 
tures is necessarily regulated by the particular 
circumstances of every individual case. Some- 
times the period of complete restoration is much ' 
delayed by exfoliation of small portions of ■ 
bone, which occasion a protracted suppuration. 
Occasionally small splinters excite inflamma- 
tion, which runs on to the formation of ab- 
scesses. Whenever this happens, the abscess, 
should be punctured, and the splinter or spU%T, 
ters removed. 



A^^^^ confined to bed during a protracted period of[ i 
fcUttingpro. exfoliation. My plan is to bend the knee an4'. I 
support the parts, as for simple fracture, with, 
the exception in some cases of the shin-splint^ 1 
and allow the patients to leave their bed; aiidij J 
if nothing occurs to prevent, I permit them to,; 
move about with crutches, which, with proper 
caution, may be done with impunity. The 
period at which a patient may be permitted to 
use his crutches in compound fractures, accom- 
panied with exfoliation, is uncertain. Tbe-: 
surgeon must be regulated in this matter, ac- 
cording to the condition of the parts, and other 
circujnatances whicli may attend any case of , 
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this description which he may be called upon 
to treat. 



Rii 



After the surgeon has condueled the case ^ „;,, 
■ith much skill during its early stages, it occa- P"t=t'on. 
sionally becomes necessary to remove the hmb. 
The particular circumstance which requires 
amputation is now and then, in young healthy 
persons, the commencement of gangrene. Ul- 
ceration of the main artery of the limb giving 
rise to mortification, renders amputation neces- 
sary. Great exfoliation of bone, producing a 
large chasm between the upper and lower por- 
tions, renders the removal of the limb advisable. 
Sometimes, also, under connmon treatment, the 
suppuration is so profuse, that it becomes neces- 
sary to remove the injured parts in order to ' 
save the life of the patient. In all these casesy 
much earc is necessary on the part of the sur- 
geon, that he does not come to any rash deter- ' 
mination. 



Sec. 3. — Compound Dislocations of the Ancle. ■ 



Sir Astley Cooper's account of the nature and Nature. 
local effects of this injury is very good. I shall 
insert it nearly in his own words : — " These 
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accidents take place in the same directions as 
the simple dislocations, and the bones and liga- 
ments suffer in the same manner as in those 
dislocations. The difference, therefore, in these 
cases is, that the joint is laid open by a wound 
in the integuments and ligaments opposite to 
Ihe laceration of the skin, by which the syno- 
via escapes, and through which the end of die 
bone protrudes ; this opening in the integuments 
is generally occasioned by the bone, but sbme- 
times by the pressure of some Uneven surface, 
on which the limb may have been thrown. 

• •"Hie hones being replaced, &c. the eflfects 
of this accident upon the parts composing tj)e 
joint, are as follow: — The synovia esca^^ 
through a large wound in the lacerated figii- 
dnent^.and in a few hours inflammiation begins ; 
and when an additional quantity of blood is 
first determined to the part, an abundant secre- 
tion issues from this membrane and is dis* 
charged through the wound ; the ligaments 
participate in the inflammation, as well as the 
surfaces of the bones which enter into the com- 
position of the joint. The inflammation of the 
internal secreting surface of the iigament in 
about five days proceeds to suppuration. At first 
but little matter is discharged, but it continues 
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Ihcreasing until it becomes very abundant; and 
mUhe lacerated parts of the ligaments and the 
leriosteuDi, also secrete matter. Under this 
JTOCess of suppuration, the cartilages become 
irtially or wboliy absorbed ; but in general 
tily partially, for the ulceration of the carti- 
ige is a very slow process, and attended with 
Biifevere constitutional irritation, and often lays 
; foundation of exfoliation of the estremitiea 
■of the bones. When the cartilages are ab- 
>rbed, granulations arise from the surfaces of 
; bones, and from the inner side of the liga- 
■liient, and these inosculate, and fill the cavity 
Btween the extremities of the bones. Some- 
times we find, after accident^ to joints, that the 
adhesive process occurs at one part, and that 
the cartilage is not absorbed, whilst granula- 
tions are formed at otliers, where the cartilage 
was removed by ulceration ; and I have seen, 
after inflammation in joints, the cartilages re- 
main, and their (opposing) surfaces adhere. 
Neither does this inosculation of granulations, 
nor the process of adhesion, lead to permanent 
anchylosis in every instance; for, if passive 
motion be begun, as soon as the parts from ces- 
sation of pain and inflammation will permit, 
motion will be in many cases, in a great measure 
restored, and tlje other joints of the tarsus 
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acquire such an extent of motion, as to render 
the deficiency in tlie mobiUty of the ancle-joiot 
but little apparent : the aperture in the liga- 
ment is filled up by granulations ; and, with 
respect to the extremities of the bone, where 
they are joined so as to form permanent ao- 
cliylosis, the union is effected by a deposite of 
osseous matter in the usual manner in which 
union takes place in compound fracture. 

" Thus then the compound dislocation of the 
ancle leads to inflammation over a very exten- 
sive secreting surface ; it produces an extended 
suppuration over the lining of the joint, which 
occasions much constitutional derangement ; 
and further, it becomes the source of an ulce- 
rative process, more or less extensive, according 
to the treatment pursued, by which the carti- 
lages are partly or wholly removed, and by 
which an irritative fever is supported for a great 
length of time, and the curative process is some- 
times much protracted by disease and exfo- 
liation." 

1 The constitutional disturbance which takes 
place in these cases is of the same description 
as that which is observed aiter compound frac- 
ture, and requires to be treated in the same 
way. 
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e first question which the surgeon has to c 
isider when called to a case of compound 
islocation of the ancle is, can the limb be 
toved ? A few years ago the operation of am- 
^tation was thought by some of our best sur- 
geons absolutely necessary for the preservation of 
life, but of late the management of these cases 
have so much improved, that amputation will 
not be required in the majority of instances. 



i 



TTiere are certain cases in which it would not 
^prudent to attempt to preserve the limb in 
the first instance, and others in which it ii 
proper to amputate after the attempt has hecii 
made. The particular circumstances which 
demand immediate amputation, I shall now 
hrieBy enumerate. 



IK In very advanced age, as I have said, persons 
not bear well the effects of bad accidents ; 
id, as the irritation arising from amputation is 
less than that which is produced by a bad com- 
pound dislocation, it is much the safest practice 
to remove the limb. Now and then persons of 
a great age recover, but the instances are not 
sufficiently numerous to authorize us to try to 
save the limb in such cases, unless all the other 
circumstances are very favourable. 



Circurastnncca 
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In some cases, when the wound is Very" te- 
tensive, it is best to remove the limb. When 
the parts are greatly contused, as by the passfeigb 
of a heavily-laden wa^oii over the limb; it ^ 
right to remove it at once. Such cases are very 
different from those which occur from jumping' 
or falling from a considerable heighty or 4itftd 
falling in walking or running. 

• 

In some cases, when the bones are much shat- 
tered,' it is better to remove the limb witbMC 
delay. Now and then the small portimis winif 
be taken away^ and the limb be preserved. Ill 
such cases, it is sometimes advisable to smoolib' 
the end of the tibia by the saw, in ord^ thki 
it may rest upon the astragalus so as to form i^ 
liseful attachment. Occasionally the whoU ^ 
the bones entering into^ the composition of the 
joint are much shattered ; when this happens, 
it is best to amputate immediately, t 

Dislocations of the tibia outward are attended 
with more injury to the bones and soft parts, 
commonly, than dislocations inward, and more 
frequently require the removal of the injured 
parts. 

The division of the posterior tibial artery 
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aecotiipanying compound dislocatioii^ would, 
rend^' amputation advisable. Sometimes, pa^r. 
tieijtts.;recover when the anterLpr tibial artery is. 
djiindc^.bpt the divi^io^ (^ this artery renders, 
t^; restoration of the parts , less probable, and* 
9l^Hl}4>be takei^ ipto rfui^unt in coming. to, a 
d^Steiminsi^tioa ^ to the.propriety of. perfonning 
the operation of amputation. 

Wh^ persons, who ase rl^e^Kniriog under any 
QOIlstit^tional disease which has. greatly reduced 
t^pow^r^f^ th^ sy^teni, m^t with this acci^j 
d^t^ .tl^ surgeon will in sonae instances fiod it 
t^ mostpiiidc^t practiqe tp amputate the limb«t 
IMl pm^tiise will al^ be found the. safept io, 
p^^ffK^i^s : whose constitutions are miich ii4A:p^4 
by fir^ hying) &e«« - i,^ 

'. • ■ ■ , .'*.•• i?" 

If, after a careful survey of the case, itbiq 
deemed proper to attempt to preserve the Jinoib^ 
th6 surgeon should, with as little delay as pos.* 
sible, bring the parts into their i^ttural situatipn^^ 
and use such means as are calculated tqJkeep 
them there. 

• • 

Uppn investigating these cases, we somet^^^cti<*n* 
times , find, though very rarely, that a larg<^ 
artery is divided, and it is surprising that th# 
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posterior tibial artery so generally escape*^ Mc^l 
ration, the anterior tibial being; tbe vessel coni'- 
monly torn. When the artery is divided, it is 
necessary to secure it by ligature. The eStre^ 
mity of the bone is then to be washed with warm 
water, in order to remove any extraneous matter. 
If the bone be shattered, the finger shoatd be 
passed into the joint, and the detached pieces 
removed ; but this is to be done in the most 
gentle manner possible, so as not to occasion 
unnecessary irritation ; and if the wound be so 
small as to admit the finger with difficulty, and 
small loose pieces of bone can be felt, the in- 
teguments should be divided with a scalpel to 
allow of such portions being removed without 
violence. The incision should be so made as 
to leave the joint with as much covering of in- 
teguments as possible. The integumentsr ir^ 
sometimes nipped into the joint by the pro- 
jecting bone, and then the bone cannot be 
reduced without making an incision to allow of 
the skin being brought from under the bone ; 
and when the edges of the incised wound arc 
afterwards brought together, we may expect, 
under ordinary circumstances, that union will 
be effected. In some cases there is much rigi- 
dity of parts, which prevents the base of the 
tibia from being brought into its natural situa- 
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tion without great violence ; when this happens 
it is advisable to remove a thin slice of the 
base of the bone, in order to facilitate its re- 
duction. 



fr" 



. The mode of reducing a compound disloca- 
tion of the ancle is similar to that which I de- 
scribed, when speaking of simple dislocations. 
(See Sec. 4, page 453.) 

L"' 

K The constitutional and local treatment rcr 

^^ired in compound dislocations of the ancle '\% 

for the most part, the same as that recom mended 

in compound fractures of the leg. The long frao- 

ture apparatus, which I have had occasion to 

notice so often, will be found the most advai^ 

feigeous in the management of compound disl»- 

Ltions of the ancle. 



I entered so fully into the consideration of the 
inadequacy of the means commonly made use 
of to confine the parts in simple dislocations of 
the ancle and compound fractures of the le^ 
and the advantages which are gained by the 
plans of treatment which I have deemed, it 
proper to advise, that I have little to add ip 
this place. 1 have principally to notice the 
eviU arising from the usual modes of placing 
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the limb in compound dislocations, and to point 
out how easily these evils may be avoided. 



We are told to place the hmb on the outer 
side when the wound is on the inner side,- and 
on the heel, or on the inner side, when the 
wound is on the outer side ; and, if the dislo- 
cation be forward, we should place it on the 
heel. I now wish to draw your attention to 
the consequences which arise from position 
merely, as for as respects the recovery of the soft 
parts when suppuration is established, and the 
limb with a compound dislocation inward is 
placed upon the outer side. You will notice 
that the wound is uppermost, and that therefore 
the matter has to ascend before it make its es- 
cape from the wound. This is the case under 
common treatment, whether the dislocation be 
inward or forward ; and, if the limb be placed 
upon the inner side, the same thing must take 
place when the dislocation is outward. Hence, 
when suppuration takes place, it happens that 
the wound commonly remains full of matter, 
which gravitates towards the under side of the 
limb ; and finding its way among the tendons, 
running from cell to cell in the cellular texture, 
which, in the majority of these cases, at the ex- 
piration of a fortnight or three weeks, ha» 
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illy become very loose, it collects in remote 

I parts of the limb, and there, becoming putrid 

I and irritating, produces abscesses, which burst 

, different directions, sometimeB at the calt 

^Iwaietiines at the knee, sometimes in the line of 

Jie fibula, &c. These collections of matter re^ 

tatedly form, and almost as constantly make \ 

heir way to the surface, giving the patient 

■At pain, and the surgeon much anxiety and 

tronble ; nay,further,I have seen these abscesses 

so iai^e, and the discharge from them so greati 

that the patient has been obliged at last tg 

submit to amputation, in order to save himself ' 

from an untimely grave. All this arises, for the 

most part, from the lodgement of the pus in th? 

wound; it is, therefore, a matter of some ioir 

^^ portance to place the limb in such a positioi^ 

^^Mitat the pus may have a ready exit. But, if 

^^BiK wound is on the outer side, we cannot lay 

^^H^ limb on tliat side, for if we do so, how ar^ 

^^nre to dress the wound. This could not be don^ 

^"Vithout raising the limb; and by so doing, w? 

should move the parts, and produce more misj- 

_ ohief than would probably arise from the reteij- 

H of the pus; of two evils, tljei;^t)^^;tvv9,^d , 

right to choose the least, i 



Eiln compound dislocations outward and in- 
zz2 
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ward^ my plan is to place the limb upon the 
heel^ in the same manner as for compound frac- 
ture; and by so doings I avoid. the evil WhSc^ 
arises from the retention of pus. When'sup-^ 



puration is established, the matter readily 
capes^and we can dress the wound without diffi- 
culty^ and without any danger of moving the 
leg or foot. 

I have never yet met with a compound dis* 
location of the ancle forward. If I should be 
called to such an accident, I should regulate the 
position of the limb according to the situation 
and state of the wound. In the first place^ if 
the injury were recent, I should place the limb 
confined in my apparatus, on the heel ; bu^, if 
suppuration should come on, I should turn It 
round, so that the matter may flow freely fix>m 
the wound. Of course, care should be taken in 
compound dislocations, not to allow the pus to 
flow into the shoe of the apparatus ; which may 
be easily done, by the application of a bit pf 
lint for this purpose. In these cases the appa-r 
ratus has the same power over the limb as in. 
compound fracture, preventing motion and dis- 
placement. 

I need scarcely observe that, in the tceatment 
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fpf compound dislocation, ttie wound is to bd 
■ nianaged in the same way as in compound frao* 
I turesj the applications being regulated according 
wid the particular condition of the parts. 

|-T' i may remark here, that, after an attempt has ^^^\^, 
unmade to save the limb, itsometimcs becomes '^m*'?' 
irisable to amputate. The operation in cora- 
li>ound dislocations of the ancle, as in compound 
Ivactures, becomes expedient, sometimes from 
ibe occurrence of gangrene, sometimes froof | 
xtensiv^ exfoliation of bone, and sometime^ | 
"om profuse suppuration. ' 

L. In concluding this section I may observe* 
that such is the power which the apparatus 
ives the surgeon over the fractured parts, both' 
in compound fracture of the leg, and in com- | 
pound dislocation of the ancle, that he has 
them completely under his control. He can 
prevent retraction — he can prevent lateral dis- 
->lacement — he can prevent the motion of the 
Lctured extremities, which is occasioned by 
Sie motion of the body, or the passive motion | 
»of the limb, whether such motion be intenUonaf j 
for accidental. He can dress the wound in a' 
compound fracture and in a compound disloca- 
tion, without disturbing the injured parts. He 



# 



710 

csh apply any kind of dressing to die wound^ 
and keep the limb clean. During the suppu- 
rative stage of a compound fracture, or a com- 
pound dislocation, he can place the limb so 
that the matter might escape as rapidly as it is 
secreted. The i^paratus too enables us to have 
like patient's bed-lin^h changed, ahd" even to 
have his bed made as often as may be necessairy 
ibr his comforts, without 'disturbing' the fhui^ 
tured parts. These are advantages, which may 
be duly appreciated by the profession^ wheal 
l^^y are rightly understood ; they ar£ siic^h tt 
will be found to contritnite very materiaI^fr'to 
the comforts of the patient during his confine- 
ment, and to the preservation of many fidibs 
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CHAP. xy. 

, ^ ■. . . 

Fraotujubs of Long Standing. 
Sso* 1* — The CoMises and Nature qf Fracture^ 

-V 

,, , » of Long Standing. 



M':''- 



J^Y ^e term oon-ijinioQ or dia^nion^ surgeons Hj^^**?^ 
msjaify a firacture which has remained disunited npn^unioiiDr 
a longer time than fractures in a similar situ^- 
tiop^ and at the same period of life, usually 
take in becoming united. In a more coqfined 
«eb«e, however, these terms signify fractures 
which cannot be made to unite by the usual 
modes of treating recent fractures. 

These terms do not express the state of the ob«fy«tioiii 
fiAclures which they are used to designate, temis. 
They express, merely, that the bones ar^ not 
united withdut any reference to the time .which 
the fracture has existed; they are, therdFore^ 
equally itpplicable to fractures in a recent state 
and to those of long standing. It does not ap* 
pear that we have any word which conveys to 
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: mind, correctly, that particular ' 
of a fracture which surgeons have attempted 
to express by the compound appellation, non- 
union or dis-union. It seems to me, that what 
we wish to convey, cannot be properly desig- 
nated by any term which has not, at the same 
time, reference to the fracture and the length of 
time that it has existed. I shall not attempt to 
supply this deficiency ; and, therefore, when I 
make use of either of these terms, I shall em- 
ploy it in its most general acceptation, to signiiy 
a fracture which, from some cause or other, 
has continued d is- united beyond the usual 
period. 
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* Experience has taught us, that the bones, as 
well as the softer textures, are endowed with 
vital powers, by the operation of which, injuries 
inflicted upon them are repaired. If any breach 
of continuity is accidentally made in the osseous 
structure, that breach is soon closed ; and the 
bone becomes again converted into one solid 
mass. But, it should be remembered, that Che 
bones, like the skin, nerves, blood-vessels, &c. 
require a period peculiar to themselves for the 
reparation of injuries, This period varies in 
diiTcrent animals, and at different periods of life. 
The restorative process ia, also, retarded or faci- 
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litated, according to the particular state of the 

constitution of the individualj the vital condition 

_ -rfthe parts, the treatment adopted, &c. Thus 

3 see that the process of union in bone is in- 

^ 'fluenced by all those causes whicii effect the 

heahng of the soft parts. In man, if the con- 

stitution and the bone are healthy, and proper 

^Hpfesistance be given by art, the process of re* ' 
^^■nnion almost always goes on progressively to its . 
^^Keorapletipn ; but, if this process has been dis- 
^^■•^rbed by any cause, it often becomes slow and 
^^Bfledious ; and, in some cases, no osseous union 
^^Bjbas ever been produced. 

w 

Fractures of long standing are met with at Whenn 
all periods of life, and arc by no zncans an- 



• ' The causes of non-union might be said to be [ 
either constitutional, constitutional and local, or 
purely local. 
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^i:Ainong the first we relay consider fevers, CoiaUtutionni. 

t 'Scurvy, &c. ; also, some organic diseases, as 
phthisis, dysentery, 8tc. which occasion great 
disturbance in the system ; likewise; constitu- 
tional debility, which might be hereditary, as 
ecrophula, &c, or acquired, as that enfeebled 
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atate,. which is often produced by habitudii^ilcl- 
^baiichery>old age»&c« v.^^ nijn -.'^ 

^^tionai j^ ^1^^ second class of causes iveomittiteik 

pregnancy. In pregnancy there is fi^uwitfy' 

much disturbance of the whole system ;/rwd^ 

though this might not amount to 4;8ea8e^ it 

might be sufficient tp influeDoe ihei^niMtk of 

a fracture. Add to tbia the . reatle83 fwUngcirf 

some women in a state of pregnancy, which^ 

Bod^r the, use. of (means^ sO li^^wleiilalwd to 

iciciuie a fractured booe, imi* fcbo6e:?.w«al^riim^ 

ployed/murt frequently b^^produclWcnt^iino^m 

of 4iie broken ends of the bone ; whichi as. I 

stiall presenjtly attempt to show, contri^t^Jp 

1QM> inconsiderablQ degree,, t^ the fomi»1»ojiu4if 

preternatural joints. Thus we see, thatf?€!9Mli»' 

tutional and local, causes might operate in re(- 

tarding, and might even prevent, the process of 

union from being accomplished d|iari|i^ /the 

latter months of pregnancy; though there be 

no disorder in the system, further than this state 

commonly gives rise to. According to myj&Xr 

perienQe, however^ fractures of long standing do 

not occur more frequently in pregnant wom^n 

than in others. I have seen about ninety cases 

of non-union, but have not yet met with inore 

than two which happened flaring the process 
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of gestation. I should, therefore, be disposed 
to attribute non-union, in persons so circum- 
stanced, more to the inadequacy of the usual 
modes of treatment, th^n to the jwculiar dis- 
turbance of the system which is observed in 
pit^ancy. 

The causes of non-union which might be '^■' " 
considered purely local are also various. 



Disease in the bone sometimes prevents a Disuse 
fi"acture from uniting. A short time since, I 
saw a man who had necrosis in the humerus, 
in which there was a fracture. No union took 
place, and the man's arm was amputated. I, 
also, saw a young girl who had a fracture in the 
humerus, occasioned by an abscess in the bone- 
In this case, I am informed, no union took place. 



i 



Want of apposition, from the interposition of ^!"'* °^ "PP^- 
a foreign body, as a portion of the clothes, a 
bullet, a piece of dead bone, &c. between the 
fractured surfaces, is a cause of non-union. A 
portion of muscle, which, though not deprived 
of vitality, might keep the fractured ends from 
corning into contact, and thus, prevent the union 
from taking place by the intervention of callus. 
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DiminiBhcd ac- Diminished action in the fractured part, {ix>m 

too long a continuance in the use of s^ativ^ 
or cooling lotions, is a frequent cause df t^y 
onion. Such lotions should never ht sippne^ 
longer than is required to subdue th6 sicqve 
inflammation. If they are continued longer 
than is sufficient for this purpose, they invariably 
retard the union^ and sometimes prevent' it 
altogether. 

wuito^ rest But, by for the most frequent cause of non- 
union that I have noticed, is want of rest^^ in 
consequence of the inadequacy of the plans of 
treatment which have been employed. I con- 
sider this to have been the primary oause in 
almost all the cases I have examined. 

insumciency of I havc above expliuned the imperfections of 
of t4rt«tin$: IV- the common contrivances, and entered into the 

particular causes which give rise to the various 
evils which take place under their employment 
I have stated, my belief that, in consequence of 
the demonstrable imperfections with which they 
abound^ loss of limbs and lives are very nume- 
rous. I should sav that the cause of death, in 
nine cases out of ten, resulting after compound 
fractures and compound dislocations might be 
fairly attributed to the inadequacy of the mecha- 
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nieal treatment. To the same cause we imtst 
ascribe, also, the frequent occurrence of defw- 
raity after fractures, whether simple or com- 
pound. Except ill those attended with great 
comminution of bone or exfoliation, a degree of 
deformity which is deserving of notice ought 
not to occur. Sui^eons must no longer attri- 
bute the production of deformity to tlic involun- 
tary action of the muscles. This cloak for 
ignorance is now grown thin, and will not 
skreen its wearer. The muscles act, indeed, 
involuntarily, so as to displace the broken bones 
under the usual treatment — but why ? Because 
the injured limb is not properly supported — 
because the fractured ends of the bone are 
suffered to prick and lacerate their substance. 
When the broken portions of a bone are kept 
in proper apposition and at rest, the muscles are 
not irritated by them ; nor is tjicir tonic con- 
traction any thing more than what is readily 
overcome and resisted, whatever might be the 
situation of the fracture. To this I know- 
scarcely an exception. Some narrow-minded 
men in the profession, who are wedded to old 
plans and practices, or jealous of the introduc- 
tion of newj will conceive it their interest to. 
oppose this doctrine ; while such men live, the. 
weakest measures will not want advocates,-. 



With pereon» of this description it will tiW in 
vain to ai^ue. I expect to be opposed ho'e; 
but, though I am open to honorable discussion, 
I rest secure from the shafts of petty bickerers; 
I feel myself standing upon the rock of truthj 
supported by extensive experience ; and I^ 
tlierefore, fearlessly inform the sceptical, that 
great deformity, except in the instances I have 
mentioned, is the result of bad treatment ; and^ 
whether the fracture be in any of the long bones 
of the upper or lower extremity, might be 
easily prevented where osseous union can be 
brought about ; and the patient's mind and 
body are in a state to second the views of the 
surgeon. 

To return — it is considered that some pecu- 
liar state of the constitution is a frequent caute 
of non-union in persons apparently healthy — 
that there exists some latent disease or disorder 
which evades our senses, but whose operation i§ 
sufficiently powerful to prevent the union <rf 
bone by the interposition of osseous matter. I 
am inclined to believe, however,' that sucb'a 
state of the system but seldom, if ever exists. 
Tliis is one way of solving the question — a way, 
indeed, to which we are all too prone to resort^ 
neetwitli a difficulty that does not 
"jadily explained. 



How: do we judge of the vigour of a con^tt- s 
tution r I should say by the general appear- ti 
ance of the patient ; by his own account of his 
general health ; and by the power which the 
constitution evinces of resisting the influence of 
disease or accident. If a patient looks well; is 
able to bear much- exertion without fatigue; if 
he rises refreshed, has a good pulse, enjoys his 
food, and tells us that he hardly ever experi- 
enced disease, with the exception of a slight 
cold occasionally, or now and then a little feel- 
ing of dyspepsia: if, in his account of himself, 
he assures us that, whenever he has met with a 
slight accident, such as a flesh-wound or bruise, 
he never had any trouble to restore the injured 
part ; that he has always found flesh-wounds 
heal speedily; tliat, afterthe fracture, forwhich 
he may be consulting his surgeon, he suffered 
but little pain ; that he had but little tumefac- 
tion, or, if he had, either or both of these from 
the severity of the injury, when the bones were 
placed in their proper situation they very soon 
subsided — should we, I say, after a detail of 
such facts, well authenticated, pronounce that 

B want of union in his bone arose from weak- 
; constitution — some hidden disease 

king there or in the part ? Surely it would 

t be philosophical to do so ; yet it is in such 



. "-'.tlitf**. 
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persons l;hat cases of npq-union rnqjit ^yijjM||Uy 
occiir. . Ooe can^ therefore, scarcely help jms^ 
ceivipg the inconsisteiicy of this.Qpji4(|^, ^ v,,, . 



• ■ > 
I . 



SS'SSrtiSl* 1 tiatp examined now about qmcitx ^»mk»^^^ 
gS^^^ non-unionp, exclusively of those wjbichi \^h^ 
**^- witnessed in the neck of th|e thigh^b(^Q| ^^{Pl^ 

no^, and patella. The oonsi^tutions. P^j^t^M^ 
the. persons in whom these cases ^'^^ciliroBi'inK 
d^dedly bad ;. another haa been j^ofMh ^'f^^lKf^^ 
by cholera during the reicent state, c^tliQfj&ayi^^ 
Tlie lemainin^r pumber. iipp^re^^^^^ 
Qpnstitutipns md enjoyed b^Uh ^Ui(l,]]^l^ 

wm^.our obseniajtiQO* , I j^not bri|]ig>|i)||jg|^ 
to believe : that . tbere w&9j»in apy of .tbaee: mii- 
fonsy aome pedihar. vreaknesa^ or tl^t (j^^|ll||l 
any hidden disease in, their systems wbidtl {qpt 
vented tbeir bones {rom uniting. . IiVj^tln^. 
cas^, . with the exception of two whig^^ jpq«. 
curred during pregnancy, where conj^i^J^; 
causes might,. under any treatment, have 9^^^!^. 
ted in a measure so as to retard the uniopi«J|L. 
thipk^. the cause was purely local ; . and, j^vjffgi 
niost part, if the tr^atinent had been sucb.^sJiff 
secure the fractured parts in proper apppsi^^ 
and in a state of quietude, the fpactures wjc^^. 
bave united at an early period.. 






Here a question might be started. Accord- QuenUoa. 
ing to the view which you take of this subject, 
persons who possess the strongest constitutions 
are the most subject to fractures of long stand- 
ing ; and that the principal cause of their occur- 
ring in such persons, is the frequent disturbance 
of the fractured ends, in consequence of the 
insufficient support afforded to them by the 
contrivances now commonly recommended ? — 
Granted. How comes it, then, that the bones 
of all the lower animals, whose restorative 
powers are universally allowed to be greater 
than those of civilized man, should be found 
with their bones generally united after fracture ; 
and that, too, sometimes with the fractured sur- 
faces separated considerably asunder ? 

I apprehend thus : — When any of the lower Answer. 
animals, in a wild state, have their limbs broken, 
there is great inflammation set up in the part, 
from the friction of the broken extremities upon 
one another; and, mark — not only upon one 
another, but, also, upon the surrounding parts, 
pricking and lacerating muscles, tendons, nerves, 
arteries, or any thing else that may happen to be 
within their reach. This prickingand tearingis 
not once only, but whenever the animal moves, 
till the contiguous textures become dense, in 



consequence of the large quantity of adhesive 
matter thrown out to defend them. The inflam- 
mation is thus kept up for a long but indefinite 
period. This continued excitement occasions 
a large quantity of callus to be thrown out. 
The broken ends of the bone continue to ride 
in this as long as it remains soft, and, as the 
bony matter is deposited, they become fixed in 
that situation where they may be accidentally 
placed. Sometimes this is at a considerable 
distance from one another. When the callus 
is ossified, all that part of it is absorbed, which 
is more than sufficient to give the bone a pro- 
per degree of strength, in order to support the 
body, or to bear any of the natural actions of 
the muscles ; and if the ends of the bone hap- 
pen to be separated much, they then appear to 
have been united by a bar of bony matter shoot- 
ing from one to the other, (see Plate \i. Fig. 
1). But, in fact, this bar of bone is nothing 
more than what remains of the callus which 
was thrown out in the first instance, as I have 
said, in a very large quantity. 

^«'"of'man '" ordcr to dlscovcr the comparative repara- 

anfmSB-ihl^' tivc powcrs of man and the lower animals, and 

diicoTercd. to ggg (jo^ faj. they resemble each other in this 

respect, it is necessary to place the parts, as 



nearly as possible, in similar status ; always 
bearing in mind, that in tnan there is much, 
greater excitability than in the lower animals. 
When a man breaks his limb, the restorative 
process is assisted by art, with a view to prevent 
the limb from becoming deformed, and, at the 
same time, to preserve the patient from the pain 
which the broken ends of the bone would oc- 
casion by pricking and tearing the soft parts ; 
but no such care is taken of the lower animals 
in a state of nature. If a man breaks his leg, 
snidery dictates that he should have splints 
applied to prevent the bones from moving ; 
but, I have already stated, that those commonly 
resorted to have not this effect in many in- 
stances. The displacement, however, and con- 
sequent injury which takes place, are much less 
than they would be were no splints employed ; 
and, in some fractures, no injury of consequence 
is produced in the surrounding parts fix>m the 
broken ends of the bone ; but there are very 
few in which the fractured ends do not move 
more or less. 



ft 



iNow, if a fracture in any of the lower ani- "^^^ probBWe 

•' effect of pBrtiy 

Itls were supported so as to prevent the broken «»ttaiiiing the 

_ ' ' _ ' raotionaotftiic- 

extremities from tearing th« surroundine parts, tuted bones ia 
in the manner I have described, but, at the 
3a2 
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same time, not so as to prevent them from Mib* 
bing upon each oth^r, I suspect there would be 
very little inflammation set up ; perhaps/ in 
many cases, not sufficient to give rise to osseoiis 
union ; and there would, consequently^ be 
merely an effusion of ligamentous matter^ which 
might ultimately form a preternatural joints. : : 



1 1 



In order, therefore, to see whether, sinular 
states would be followed by similar results i* 
man and the lower animals, it is necessary to 
prevent, in the latter, the great irritatioa whioh 
is commonly kept up by the broken ends of the 
bones. This might be done by confining the 
limb in such a way as would allow of buttittk 
motion in the fracture when the animal moves 
the limb. Slight motion, however, should be 
allowed at the same time that the soft parts 
are guarded from the injury which the fractured 
ends of the bone would inflict upon them> were 
they not at all supported. 

Such are the notions which I have been led 
to entertain upon the causes which give rise to 
fractures of long standing. 

* I have met with several false joints in the lower animals. 
In these instances union had taken place by lig'ameat, as in 
man. 
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Wlicn fractures in this state are citamined, state of fr»c. 

turea of long J 

the ends of the bone are sometimes found con- 5Wi"iinE- 
nected together by a structure resembling liga- 
ment; sometimes by a ligamento-cartilaginous 
structure ; occasionally the fractured ends are 
enlaT^d from a deposition of bone around tlieir 
edges, and are connected together by a jireter- 
natural capsule, (see Plate VI. Fig. %) con- 
taining a fluid which much resembles synovia. 
This fluid lubricates the opposing surfaces, so 
that they move freely upon each other. In 
such cases, the functions of a joint are per- 
formed between the fractured ends of the bone ; 
and the patient experiences no inconvenience, 
except from the loss of power in the limb. 



Sec. 2. — The usual Modes of Treating Frac- 
tures of Long Standing ; with Cases and 
observations. 



^Rad 



'ad surgeons in. general attended sufficiently 
to the causes which prevent fi-actured bones 
from uniting, while the fracture is in what might 
be called its recent state, we might liave ex- 
pected that these cases would be now far less a 
[ucnt than they are. A great deal has b 
as to the treatment of fractures of I 



standing ; but, as far as I know, wc have tiilKerlo 
been furnished with but little as to the mode 
of preventing their occurrence. The principal 
differences whicli obtain in these cases have 
been described, but no corresponding attempt 
has been made to suit the treatment to the par- 
ticular condition of the injured parts. What has 
been said upon non-union seems to be a chaos 
of facts ; and, hence, wc find, that the plans of 
treatment that have been recommended are still 
generally resorted to in the most indiscriminate 
manner, according to the particular fancy of the 
sui^eon. 



I 



The modes of treatment that have been em- 
ployed in these important cases are many. 
These differ from one another in some parti- 
culars, but they have all been, for the most 
part, very unsuccessful ; so much so, indeed, that 
I think I shall be far within the mark when I 
say, that not one in twenty in which they are 
tried is followed by a favourable result. 



T^eobjcct pro. The object, in almost all the plans that have 
been advised, has been to re-produce infianiraa- 
tion in the seat of injury ; either of the adhesive 
or suppurative kind. In doing this, surgeons 
endeavour to place the fracture in a state some- 
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what similar to that which existed immediately 
subsequent to the accident. In this res|>ect 
they have had science to guide them ; for, in all 
cases of fracture where the process of union goes 
on uninterruptedly, one of the first changes 
which takes place after the accident is an in- 
flammation of the soft parts adjacent to the 
broken extremities of the bone. When, there- 
fore, the action in the part is not sufficiently 
high, it has been found that, by increasing the 
inflammation or re-producing it, if it should 
have altogether subsided, osseous union of the 
broken extremities has been sometimes accom- 
plished. 

Blisters applied over the fracture have been Biutera. 
occasionally found useful in accelerating the 
process of union, when it has been proceedings 
slowly. This mode seems to produce its bene- 
ficial effects by exciting the action of the parts 
immediately contiguous to the fractured ends ; 
therefore wc cannot expect it to be serviceable 
when the bone is surrounded by a considerable 
quantity of muscle, as the humerus or femur. 
When the fracture is in the tibia, the inflam- 
matory action might be communicated from the 
skin to the periosteum, and thus facilitate the 
cure s but even here it frequently fails to be of 
any service. 
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letkm. Another plan is, to rub the ends of the booe^ 

forcibly together. The friction has been pn^ 
duced either by grasping the two ends df^ jthe 
bone, and rubbing them- upon one anothor^-'Qrr 
by making the patient bear upon the injured 
limb, in the act of walking, after it has been 
firmly enveloped in splints. This plan hasaljioi 
been now and then followed by union ^ftha 
bone* 



I recollect, at an early part of my student- 
ship, at the Borough Hospitals, I saw a maa. at 
Guy*8^ who had a firacture .of the tibia, whicki 
was tardy in uniting. He had a leather caie^ 
similar to that invented by Dr. Inglis, of the 
Royal Infirmary, Edinburgh, confined rMmd 
the limb, fix>m the ancle to the knee ; and mm- 
directed to walk about with it, buckled as tiglit 
as he could bear it. The fracture, in this in- 
stance, united in the course of a few weeks. - 



•fl^ of a A bruise or laceration of the part contieuoas 
to the fracture will sometimes have the same 
efiect 



A gentleman had a firacture in the thigh, in 
winch no union could be produced. Sevend 
months afker the accident he was thrown out of 
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hitgi^, nnd the wheel passed over the limb at 
the fractured part. He was confined after the 
second accident, which was followed by high in- 
flammation ; and now the fractured bone united; 



be gained by exciting inflammatory actio(i in ""'eui 
the part when the fracture has existed a con- 
siderable period ; but this alone rarely succeeds 
rin bringing about consolidation of the bone. 

P Some time ago, I saw a lady who had a frac- ^°^- 
tore of the tibia at the small of the leg. This 
lady had had blisters tried for a long time, and 
had been bearing upon the limb, in the act of 
walking, for a twelvemonth when I saw hef, ■ 
with the leg tightly bound up ; but neither of 
3Se plans proved beneficial. 

I have seen many instances where these means Hetnarks. 
have been tried without effect. They produce, 
however, adhesive inflammation, often followed 
by the deposition of a large quantity of coagu- 
lable lymph, which is sometimes mistaken for 
L call us. 



i<-When the fractured ends of the bone are cut Rasping the 
pownnpon and denuded by rasping off the ad- bone. 
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vcntitious coverings, inflammation of the iup^ 
purative kind is commonly occasioned. Sorap- 
times, however, the irritation produced by this 
operation is followed by gangrene, so extensive 
as to destroy the patient in a very few days after 
it is perfonned. 

Another operation, performed with a view to 
cure fractures of long standing, is the complete 
removal of the fractured ends of the bone by 
the saw, after they have been thoroughly exr- 
posed and separated from the surrounding soft j 
parts. This is a very severe operation, and by , 
no means unattended with danger. 



REsuiufRTour- Mr. C. White, of Manchester, who, I be- i 
lieve, was the proposer of this operation, sue- 
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ceeded in producing union in the large bone of 
the leg after performing it. The union was 
effected in twelve weeks. He succeeded, also, 
in bringing about consolidation of the bone in 
a boy whose arm had remained disunited for 
six months, by the same plan. 

Dr. Inglis, of Edinburgh, produced osseous 
union, in the tibia, after nine months had 
elapsed from the period of the accident, having 
taken away a portion of the upper part of 
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bone, by means of a trephine and saw. 
tie bone, in this case, united in about ten 
«ks. 

But the cases of faihirc after this operation R™"t. 
e very numerous. 

Mr. G. Rowlands, senior aui^eon to the ^^^■ 
Ihester Infirmarj--, performed tliis operation (in 
*i806) in a case of fractured thigh. The frac- 
ture was situated in the middle of the tiiigh, 
and was produced by a blow. Upwards of five 
inths after the accident, when Mr. R. per- 
irraed the operation, the injured Hmb was 
about four inches shorter than the other, and 
was perfectly useless. Mr. R. made two inci- 
sions, one between the vastus externus and 
le rectus, and the other across the vastus ex- 
,U8, of sufficient length to expose the ends 
of the bone, which he found sejjarated consi- 
derably from each other, by the interposition 
of muscular fibre. After much difficulty, he 
succeeded in sawing off the ends of the bone 
with a common amputating saw ; and the 
patient ultimately, though not til! the expira- 
tion of many months, recovered sufficiently to 
be able to walk with a stick and a high-heeled 
shoe. 
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Mr. R. concludes his observations upon thi« 
operation, in the following terms. " Though 
I have several times performed all the princi- 
pal operations that occur in surgery, and very 
often many of them, I confess, this far sur- 
passed any thing I had ever undertaken or 
witnessed ; and I am doubtful as to the pro- 
priety of recommending it to be done by 
others." • 

'' Speaking of sawing off the ends of the bone 
in cases of non-union, M. Boycr observes, that 
it is an operation painful, bloody, and of uncer- 
tain success. 

Dr. Physic, an eminent surgeon of Phila- 
delphia, mentions that, when a student, he saw 
this operation performed in the arm ; but he 
states that no benefit was derived from it; and 
some months afterwards, the arm was ampu> 
tated. This case, says the Doctor, made a 
strong impression upon my mind, and rendered 
me unwilling to perform a similar operation, 

I have seen this operation performed twice ; 
and I can bear testimony, with these gentlemen, 
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«to its great severity. Both the cases to which 
BJ[ allude were in the humerus. 






The general rule in performing this opera- Jn^^^'^"™ 
m, is to make an incisiou down upon the ends "^"a^^i^h^re" 
the bone, in that situation where they lie nnni^- 
■jBcarest the surface; and in such a manner as 
llo avoid wounding important parts. The place 
:hosen in the cases to which I allude, was on 
the outer side of the arm, between the triceps 
and biceps. The broken ends of the bone hav- 
ing been exposed, the limb was bent, so as to 
make them project towards the wound. The . 
soft parts were then dissected back from the 
ends of the bone. This part of the operation 
was very painful, and was accomplished with 
great difficulty, In consequence of the convul- 
ive action of the muscles, which was very 
iwerful, and disturbed the ends of the bone at 
every stroke of the operator's knife. The next 
step was scarcely less difficult or less severe — 
at of sawing off the ends of the bone. The 
luscles continued to act convu!sively,the nerves 
'ere stretched, and the cries of the patients 
rcre exceedingly distressing. Now, what was 
le result of all this difficulty — of all tliis pain 
■what is the common result f To say the best 



J confinement in bed, with a large 
suppurating wound, frequently accompanied 
with exfoliation of the sawn extremities of the 
bone. After submitting to this operation^to 
this pain — to this confinement — after endan- 
gering his life, it is more than probable that the 
patient will be burthencd with a limb more 
useless than before. 
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The subject of one of the operations to which 
I have alluded, was a man possessing a strong 
constitution. After many months' confinement 
in bed, during which, portions of bone came 
away, he was allowed to get up. I saw this 
man about eighteen months after the operation ; 
the wound had then healed, but the arm was 
much worse than before it was performed. 



In the second case, the fracture was oblique, 
and about half an inch of each of the fi^ctured 
ends was taken away, in order to obtain as lai^ 
a surface as possible for the adaptation of the 
denuded ends. After many months of sufTering 
from exfoliation and abscesses, this man left his 
bed, with the limb much worse than before. 
Before the operation, he was able to write, to 
tie his shoes, and to pertbrm various little offices 
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Hth the hand ; but so great was tlie injury 
me to the nerves, that the hand and arm are 
If perfectly useless. 

> This operation is sometimes fatal. 

have to mention a mode of treatment more scti 
recently recommended — I nnean the introduction 
of a seton between the ends of the bone. This, 
I believe, was first employed by Dr. Physic, 
of Philadelphia. The object of the seton is the 
same as that proposed by rasping the fractua-d 
ids, sawing them off, and rubbing them with 
tnstic ; viz. to produce an inflammation in the 
of the suppurative kind. 



Dr. Physic has given, in the New York Me- c»ae. 
dical Repository for 1804, a detailed account of 
a fracture of the humerus, which had existed ^ 
twenty months, for the cure of which, he intro- 
duced a seton, and ultimately succeeded in ob- 
Fining consolidation of the bone. 
The operation was performed on the 18th of 
December, 1802, twenty months after the acci- 
dent happened. The patient was a seaman, 
twenty-eight years of age, aad the fracture was 
situated about two inches above the elbow, and 
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#a9 occasioned by a heavy sea as it bceS^ ^er 
tile ship. No swelling of consequence siipitilM^ 
vened, nor did he suffer " any pain.^, • Nitteteeii* 
weeks after the accident^ he felt he had gaindd^ 
some strength in the arm, and concetvinj^ii 
united, he went on board ship again, in tile 
oapacify of steward. He was here under "ihe 
neoisssity of using his arm ; and he Ibutid^'^liitf ^ 
it got gradually looser and looser, till i^^^Cdfal^* 
plete preternatural joint was formed. The setoQ 
which Dr. Physic introduced, was kept in^lSU 
the4th of May, 1803> not qdte^ iiiMMK' 
The' arm was at this time so strongs that li^^MiU^' 
able to mbve the limb in various direc^odl/^ 
The seton wa^ now removed. On 'the^dSttt ^^ 
May, being a* period of upwards of five inotitb^^* 
from the time the operation. was performed,^ tfie^ 
consolidation of the bone was considered perfect^ 
and the man was discharged from the hospttailv 

' Dr. Physic states, in his account of this case, 
that the inflammation produced by the seton 
was not more than is usual when the seton is 
placed an the soft parts for any other purpose. 

Mr# Brodie mentions a case which occurred 
in St. George's Hospital, for the cure of which 
a ;setoP: was successfully employed. 



\ . 
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A boy, between twelve and thirteen years of '^^■ 
age, hatl both his thighs fractured by the wheel 
of a waggon as it passed over them. The left 
thigh was fractured in two places ; and, in tliia, 
union took place at the end of the usual period. 
The right femur was fractured through the 
middle in one place. This limb was supported 
by splints in the usual way, but the fractured 
ends did not unite. 

The accident happened on the 30th of De- 
cember, 181^ ; and, on the 14th of June, 1813, 
upwards of five months after the accident, 
Mr. B. introduced a seton between the ends of 
the bone. The needle met with so little resis- 
tance in its passage through the limb, that 
Mr. B. was led to conclude, there was no union, 
even by soft substance, but that there was a 
complete preternatural joint. 

No considerable inflammation immediately 
followed the introduction of the seton. The boy 
was kept in bed ten days, when a splint was 
applied on each side of the limb, and he began 
to walk with the assistance of crutches. At the 
end ot a month from the time of the operation, 
a good deal of soft union had taken place. On 
the 2d of August, the union was considered 
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mof^ Complete, and he was desired to leave off 
the splints, On the 10th of August, he was 
able to walk with one crutch, and to press with 
considerable weight on the foot of that side. 
On the 30th of August, an attack of erysipelas 
took place, which began at the wound made by 
the seton, and extended over a great part of tbe 
limb. The seton was withdrawn, and he was 
now again confined to his bed. The erysipelas 
subsided, but left him much debilitated ; so 
that he made no more attempts to walk while 
he remained in the hospital. On the 20th of 
September, being upwards of three months after 
the introduction of the seton, he returned into 
the country for the recovery of his health. 
The broken ends of the bone were now so far 
united, that only slight motion could be per- 
ceived in the situation of the fracture, as if, 
says Mr. B. tbe uniting substance was not com- 
pletely ossified. 

This boy's limb afterwards united firmly. 
No motion could be discovered in tlie iracturc 
twelve months after the introduction of the 
seton.* 



Here it will be observed, that upwards of five 

* Medico-Chirur^ical Transactions, vol. \- 



months had elapsed before the opefation'Vds 
performed. The boy remained in the hospital 
upwards of three months, after the introduction 
of the seton, from the 14th of June to the 20th 
of September. He suffered greatly from the 
introduction of the seton and the movements of 
the limb ; and when he was discharged, motion 
could be felt in tlie fractured part. 

A case was communicated to the Medico- c 
Chirurgical Society by Mr. Brodie, which oc- 
curred in the practice of Mr. Josias Stanslield, 
in the Leeds Infirmary, where the result was 
favourable. The fracture, in this case, was in 
the humerus, and had existed upwards of six 
months. Union was accomplished in two 
months, during whicli, the man, who was forty- 
eight years of age, wore the seton. The attack 
of fever, which came on in consequence of the 
seton, was severe, and the pain experienced 
very great, 

Mr. Brodie mentioned to me another case Care. 
which occurred in his own practice, where the 
seton produced a cure. The fracture was in 
the clavicle. 



IMr. Wardrop relates a case of fracture of the '-'*''■ 
3b2 
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thigh, ahout four inches below the trochimter 
major, for the cure of which he employed a 
seton. Tlie fracture was transverse, and had 
existed twenty montlis. The gentleman was 
confined upwards of three months after the 
accident, and then suffered to move about with 
the assistance of crutches. 

Considerable haemorrhage followed the intro- 
duction of the seton, which Mr. W. had some 
difficulty in stopping, in eight days afler the 
operation, suppuration was completely esta- 
blished, and the swelling around the wound 
began to subside ; and, at the same time, the 
accompanying febrile symptoms, which had 
been pretty severe, became more moderate. 

On the evening of the tenth day after the ope- 
ration, the gentleman had a feeling of distention 
round the wound ; and, on examining the limb 
some hours afterwards, a considerable quantity 
of blood was found to have escaped, both from 
the upper and lower openings. When the dress- 
ings were removed, the ba;morrhage appeared 
to have ceased ; but there was a great deal of tu- 
mefaction of the soft parts, contiguous to the 
upper wound, which created much uneasiness. 



K 
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Tie bleeding did not return, but the patient's 
fennd continued in a state of great alarm, and 
he suffered much from the distention occasioned 
by the extravasated blood and the pain in the 
wound. The discharge, too, became profuse. 
A considerable degree of erysipelatous inflam- 
mation attacked the skin of the upper and pos- 
terior parts of the limb, and he had a great deal 
of symptomatic fever, with a weak, irritable, and 
•Wry frequent pulse. 



The seton was withdrawn on the Slst day, 
the constitutional irritation being extremely se- 
vere.* 






AW the benefit which this gentleman derived Remarks. 
'from this operation, the effects of which, it ap- 
pears, nearly cost him his life, after about nine ' 
months confinement in bed, was the power of 
moving the limb, somewhat backward and for- 
ward, and from side to side, which he was not 

iviously able to do. 



In the case of non-union in the humerus, case; 
mentioned by Mr. Earle, the seton was intro- 
duced about nine months after the accident. It 



' MedicH-Chirurgical Transactions, vol. v. 



produced great irritation and constitutronal dis- 
turbance. Mr, Earle states that, though great 
care was taken to keep the bones together, no 
good resulted from the use of the seton, and at 
the end of the seventh week it was withdrawn. 



* 



I have seen three cases of non-union treated 
with setons — one in the femur, and two in the 
humerus. The constitutional disturbance pro- 
duced by the seton in the thigh was extremely 
severe; but the irritative fever, occasioned by it 
in the other two instances, was not great. Not 
the least benefit was obtained trom its employ- 
ment in either case. 

Such have been the general results following 
the introduction of the seton in this country 
— ^its employment very rarely produces conso- 
lidation of the bone. It must be admitted, 
however, that the introduction of the seton 
is an operation much more easily performed, 
and much less painful to the patient, than that 
of cutting down upon the ends of the bone, 
turning them out, and removing them, or the 
adventitious deposite by which they may hap- 
pen to be covered ; yet its after consequences 
are sometimes much more severe than those 
which follow excision of the fractured ends, or 
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r*db1)rng them with caustic. In one of Mr; 

Ifiarle's cases both these operations were per- 

Ijbrmed. Finding the seton unavailing, Mr. £. 

I out down upon the fractured ends of the bone, 
and removed the sofl parts which held them 
together, and afterwards rubbed them with cass- 
tic till they became black, but no permanent 

^Kpod was obtained. 



tEc. 2, — The Plans of Treatment which the 

I Author has found most successful ; with 

Cases and Observations, : 

l-Having made up my mind upon the treatment 
I <6f recent fractures, I began to turn my attention 
ftto the consideration of those of long standings 
Eirhich resist the usual means of cure. I had 
Isrrived at modes of treatment by which these 
ises might usually be prevented ; my next bu-- 
3 was, to find out some way of curing such 
1 may be already in exFstence ; and such as 
sight occur in situations where proper surgical 
ssistance could not be procured during the re- 
lent state of the fracture. i 



I have stated that the contrivances commonly Contrivsncw 

. . usunlJy em- 

Ked to preserve apposition and rest are not to ployed not to 



be depended upon ; that they are scarcely safely 
used in the most simple kinds of simple frac- 
tures ; and that, when the fracture is attended 
with laceration of the surrounding parts, they 
are any thing but adequate. The knowledge of 
these facts furnished me with a clue to the 
most common cause of non-union ; and, also, 
to the most common cause of failure after the 
operations which have been performed with a 
view to bring about a new action in the frac- 
ture. It is well known, that the same mecha- 
nical means arc commonly used after the in- 
flammation is re-established, as far as the state 
of the parts will allow, as are employed imme- 
diately subsequent to the injury ; but, in some 
cases, they are mucli less efficient, as after the 
operation of cutting off" the ends of the bone, &c. 
than they are in the first instance ; for tbey 
cannot, with propriety, subsequent to these 
operations, be applied so tightly upon the limb 
as in a recent simple fracture. These means, 
as I have stated, allow the fractured ends to 
move frequently, which often jjrevents the union 
from taking place, when the fracture is recent; 
and, after the inflammation in an old fracture is 
re-created, by cutting off the ends of the bone, 
by rubbing them with caustic, or by any other 
means, the same cause will operate ; and this is 
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Be grand secret why the usual plans of treating 
lectures of long standing arc so seldom found 
rccessfut. 



i^ 



'" In the treatment of fractures in this state, 
our business is to re-produce an inflammatory 
action in the situation of the fracture ; and wc 
i>do so upon a principle which I have elsewhere 
lentioned, and which seems to me as well 
founded as any one in surgery — that an action 
higher than the natural standard is necessary 
to the formation of callus. If this be allowed] 
it will be granted, that if a fracture does not 
unite, from a want of apposition and rest, during 
the continuance of the action which is set up 
immediately after the injury, that it will not 
unite at all till an action similar in kind, though 
it may differ in degree, is again set up in the 
fracture, either by Nature herself, or by the as^ 
:ance of art. 



Increased ac- 

to the forma- 
tion of callus. 



Some of the methods which have been re- * 
sorted to, to produce this new inflammatory ac- " 
tion, are not, in many instances, calculated to 
effect it ; such as the application of a blister 
to the surface of the thigh, or the employment 
of a stimulating liniment gently rubbed upon 
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theliidby when the fracture biq[^)eB3 tofbeiB 
tibe femur. .iV:. 

otticrtproioce Some of them, on the contrary, recite an 

too mucli. . "^ 

action much higher than is necessarjr ibr die 
formation of callus, as causticating the ends jof 
the bone, or cutting them off. Bc^ .of illMe 
operations are usuaUy followed by higb ioAMV^ 
y duitory action ; which is succeeded fay ft^ kag 

mqppurative process, anid, generally, exibllKtibii 
of' bone. • Daring this process, bony gr^nids^ 
tims iase formed, which occasicjiuaUy oodiesee 
and doae up .the hneacfa nf cooltinuity . Bat idtai 
bony granulatiooa are not formed duriiigvthe 
higb inflammatory action^—they are prodneadj 
during the slow Buppnrative process, intiietaan* 
manner as in compound fractures. The aaine 
might be observed of recent simple fracture^^ 
the osseous matter is not commonly deposited 
during the high action which comes on imme^ 
diately subsequent to the injury. This assists 
in forming a bed for the new bone, which is 
deposited at a period when the high action ha», 
in a great measure, subsided. 

Ifltisionof If the bones, by their frequent motion and 

b?^e Entity displacement, keep up, for a long-time, an ac- 
onnflamma. ^j^^ ^^^^ beyond that which is natural, there 



will be in simple fractures, in consequence of 
the long continuance of this inflammation, a 
greater effusion of coagulabic lymph, and also of 
bony matter ; and, in compound fractures, there 
will be a larger supply of bony granulations. 



« >If a man dislocates his ankle, a laceration of Example. 
ligament and other structures must take place 
prior to the dislocation. This laceration will be 
followed by active inflammation, under which 
the different tissues will produce a secretion, 
modified, in some measure, by the degree of 
inflammation ; but, it is probable that, in all of 
tbem, the action would run sufficiently high to 
occasion an effusion of coagulabic lymph. But 
this effusion will, as I have said, differ in propor- 
tion, according to the degree of active inflam- 
mation. In all cases the action will probably 
be sufficiently high to occasion the effusion of 
this part of the blood, as the simple consequence 
of the injury ; but, if we were to make the 
patient walk upon the limb, while the active 
inflammation exists, we should apply a me- 
chanical irritant to a part already too much 
irritated ; and, thus, increase the inflammation, 
and, consequently, the effusion of coagulabic 
lymph ; supposing the inflammation should not 
run so high as to destroy the vitality of the 
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Bffiiiion of irritated textures : so, if ia' fractures the acfibfi 

lymph antLctl- 

lus very great ig hiffh, and kept up considerably above the 

if inflammation ° r r ..... 

be long conti- natural standard by frequent irritation^ ^ the 

effusion of coagulable lymph, all around the 
fracture, will be very great, and so will be the 
ultimate effusion of callus — sometimes so great 
as to unite the fractured ends of the bone at a 
considerable distance asunder, as is seen in Plate 
VI. ¥ig. 1 . This takes place only under loiig 
continued inflammation. This kind of linibii 
we see principally in the bones of the lower 
tmimals, when no attempt is made to keep thfe 
fractured ends in apposition and at rest; 'fbe 
gteat irritation which is kept up, by the ends xA 
the bone pricking and tearing the surroODi 
textures, is sufficient to account for thi^ 
tinuance of the ii^ammation, and the cdns^ 
quent great effusion which we observe. 

The (Mnstittt. If t|j^ fractured limbs of men were allowed 

tkm 01 man less 

capable oCbear- to tumble about in the same way as those 
^y^^!^ ^^"^ ^^ *^^ lower animals, from the moment the 

injury is sustained, the inflammation set up 
wouM probably go on to the destruction of 
life, man being loss able to bear the effects of 
violence than the lower animals ; but, in pro- 
portion to the powers ^ his constitution, he 
appitMMJics to them in this particular. If the 
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powers of his constitution be great, he has, 
like the lower animals, commonly less organic 
sensibility ; and, like them, he is better able to 
resist and repair the effects of injury, inflicted 
upon the soft parts by the broken ends of the 
bone, or any other cause. 



Hence we should infer, what we actually infl«mm^dn 
find, that if we have a fracture in the person of sons soon sub- 
a strong man, and if we treat this fracture so 
as to prevent the ends of the bone from irri- 
tating the surrounding parts, the inflammation, 
arising from the accident, would soon subside. 
If the high action produced by the fi-aeture, 
and the force which occasioned it, be imme- 
diately got rid of, and motion, such as would 
be sufficient to disturb the quietude of the frac- 
tured ends of the bone without irritating the 
contiguous parts, frequently take place, there 
would, in such persons, be great danger of 
tardy union. The coagulable lymph, which is 
thrown out under the first excitement, becomes 
sometimes formed, as I have said, into a sort of 
ligament, which supports and covers the ends 
of the bone ; so far as to prevent any material 
inconvenience from being felt in the soft parts. 
The excitability being, with diificulty, roused 
in such persons, Nature docs not seem to trou- 



flic herself any further, and the frachired ends, 
llms connected, often form a preternatural joint, 
occasionally with a cavity, into which is poured 
a fluid, havinn; tlie resemblance of synovia ; 
which lubricates the parts, and facilitates their 
motion. In such persona, therefore, we should 
be less careful in reducing the infiammation 
than in others ; and, in some instances, it might 
be even advisable to adopt means to support an 
action higher than natural, for a time, in order 
to facilitate the formation of callus. 



is In other persons, in whom inflammation is 
c easily excited, and easily kept up, rc-union takes 
place more readily. In these, there is more 
inBammation and more tenderness, which con- 
tinue longer ; and, consequently, there is a 
greater effusion of coagulable lymph, and also 
of callus, than in those whose restorative powers 
are very great. In the Jirst class of persons, 
we must take care that the increased action 
does not subside too rapidly ; in the second, 
we should be on our guard that it does not rise 
too high ; for, as 1 have said, the quantity of 
callus effused seems to keep pace with the in- 
flammation, and the time it continues, provided 
the action is uot too violent. 



Incceueofptin 

fracture. 



J 



When a recent simple fracture goes on fa- 
vourably, we observe that there is commonly 
more pain felt in the seat of injury, in adults, 
between the tenth and the sixteenth day, than 
during the previous four or five days. This 
pain the patient frequently compares to rheu- 
matism, with an occasional start of the limb ; 
and now and then, especially during sleep, a 
momentary lancinating pain in the fracture. 
All these symptoms indicate that there is in- 
creased action going on in the surrounding 
parts, and that this action, from some cause or 
other, is higher now than it had been for some 
days previous. This action, however does not 
require the interference of the surgeon. It in- 
dicates merely a salutary increase in the calibres 
and poivers of the arteries, to enable them to 
perform an extraordinary labour. At this period 
the callus is forming ; and the action of the 
arteries gradually subsides as the callus gets 
firm ; but the tenderness round the fracture is 
sometimes felt, when the part is pressed, for 
two or three months after the bone is united. 
The tenderness, however, seldom continues so 
long, unless a large quantity of callus is effiiscd. 



Here we see that the action, which is ob- Thesctioii, 

, , whetithecil 

served when the callus is formmg is above the isfonniug. 



■ natural action ; but that it la by ao means an 
actiun which requires to be subdued by the 
assistance of art. From these/acts I inferred, 
that if tin action, somewhat above the natural 
.standard, could be produced in the ends of tlie 
bone, and the periosteum which covers them, 
in/iactures of long standing, and, at the same 
time, all the causes of noti-union be either 
removed or prevented, union by bone would 
be often easily effected — probably with almost 
as much facility, in the minority of cases,'as 
when the fracture is recent. 



I had already possessed myself of means by 
which I could prevent what, I believe, was the 
principal cause of non-union in almost all the 
cases [ have seen ; riz. motion of the fractured 
ends. 1 therefore conceived, that I had only to 
excite the action of tlie parts, and perhaps to 
produce absorption of sonic adventitious depo- 
site, in order to unite many of those which had 
been of long continuance. But, how were these 
desirable objects to be accomplished? It oc-. 
curred to me, that they could not be so well 
effected by any other plan as by the influence 
of local pressure. Strong pressure produces in- i 
flammation ; and, at the same time, absorption > 
of the parts which are pressed upon. Pressure 
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I xMiM Teadily produce and k(tc\} up, for ttu 
ifidefikrite period ; and^ at the fame iiuus, mairi^ 
lain die pafts in a state of quietude, by ttie 
eo utii f auc ea already in my poHemon. 1 tiow 
wanted facts only to prore or di«prr/ire tti« 
filwlilj of niy feaaonmg. 
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When the bone is broken obliquely, this is 
done principally by padding the apparatus, as 
in recent fractures, according to the direction 
of the fracture, so that the fractured surfaces 
might be forced strongly together. In these 
cases the pressure operates principally in the 
tranverse direction. 

When the bone is broken transversely, the 
fractured surfaces are forced together and main- 
tained in close apposition, for the most part, by 
the operation of a short sling, or some other 
contrivance, which is made to act in a line with 
the long diameter of the bone. 

As John F. Esq. M.P. was returning from 
Winchester, in a very dark night, about the 
20th of July, 1822, the horses got off the road, 
and precipitated the carriage into a gravel-pit, 
nearly ten feet deep. He felt the left arm, just 
above the elbow, very much stunned by the 
fall; and, upon endeavouring to rub the part 
with the other hand, he discovered that the 
bone was broken. He immediately sent back 
to Winchester for his professional attendant. 
He was bled ; and, in about three hours from 
the time of the accident, the fracture was re- 
duced and put up in splints in the usual way. 
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The splints were re-adjusted on the third day, 
and afterwards every seven or eight days, till it 
was thought they might be safely removed ; 
which was at the expiration of about six weeks. 
' The limb at this time appeared perfectly straight. 
The arm felt weak, and he could not raise it 
from the side without great effort ; but it was 
believed that the bone was united. After the 
splints were removed, he carried his arm in a 
cradle for a considerable period. In the month 
of November, he was thrown from his horse, but 
was not aware that the arm received the slight- 
est injury from the fall. Some time after this, 
it began to feel much weaker than before, so 
that he was obliged to desist from attemping to 
carve or raise the arm from the side. Ailer 
two or three days, he again recovered the use 
of the limb, in a slight degree, as before ; but it 
had been for some time becoming gradually de- 
formed, and, he observed that, in proportion as 
he attempted to use it, the deformity increased, 
and also the weakness, accompanied by a sen- 
sation of tightness over the fracture. In April, 
1823, Mr. Segar, of Cheltenham, saw it, and 
expressed his belief that the bone was not 
united. This opinion was afterwards confirmed 
^ry Sir A. Cooper, Mr. Brodic, and myself. 
3c2 
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On the 6th of June, 1823, in consequence of 

the recommendation of Sir Astley Cooper, I 
was requested to see this gentleman, in com- 
pany with Mr. Brodie ; and, upon examining 
the limbj I discovered a fracture extending ob- 
hquely downward and inward, a little below 
the middle of the bone. The limb could be 
readily bent at the fractured part, and was much 
deformed and shortened from the riding of the 
fragments. On the 7th of June, nearly eleven 
months after the accident, I applied the appa- 
ratus for the treatment of fractures of the hu- 
merus. By means of this, my first object was 
to remove the deformity as much as possible. 
This I fortunately succeeded in accomplishing 
in a few days, so far that the broken extremities 
overlapped only in a very slight degree, and 
they were now brought into tolerable apposition. 

I conceived it probable that, in this case, there 
was a considerable quantity of ligamentous mat- 
ter thrown out between the fractured ends ; and 
that, after the lapse of so long a period, a more 
than ordinary degree of pressure might be re- 
quired to produce its absorption. In order to 
save time, therefore, I immediately contrived 
an additional apparatus, furnished with a screw. 
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by means of which I was enabled to produce 
any degree of pressure I thought requisite, in 
the longitudinal direction of the bone, and to 
regulate it with the greatest facility. The ad- 
ditional apparatus was first employed on the 
17th of June, and strong pressure was kept up 
in the lateral as well as in the longitudinal di- 
rection. The pressure which I had previously 
employed produced some pain in the fracture, 
which now became severe, and continued so for 
a few days, and then gradually subsided. 

July 26th, the apparatus was removed, and 
the limb was examined by Mr. Brodie, and 
myself; and, now, only a very slight degree of 
motion could be discovered in the fracture. 
Tlie apparatus was re-apphcd ; and, as the limb 
was so far recovered, we thought that Mr. F. 
might return to the country with impunity for 
the remainder of the period during which it 
was advisable that he should wear it. At the 
expiration of about three weeks more, it ap- 
peared that the apparatus might be, with pro- 
priety, discontinued. Having received instruc- 
tions how to proceed, he left town with the 
intention to return at the end of this time ; but, 
in consequence of some business which detained 
him,, he did not come back till the 24th of Au- 
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gust; when the limb was again examined, anti 
the bone was found united. 

When this gentleman had recovered the use 
of the Hmb, I requested him to allow me to 
ascertain the degree of shortening which re- 
mained ; and, upon measuring fi'om the point 
of the acromion over the outer condyle of the 
humerus to the edge of the ulna, I found that 
it was only a third of an incli shorter than the 
other. 

Mr. F. possesses an excellent constitution, 
and enjoys good health, which was not im- 
paired during the existence of the fracture. 

John Nickling, aged twenty-seven, was ad- 
mitted into Guy's Hospitalj^under Sir A. Cooper, 
July 17th, 1821. He had a transverse fracture 
of the right arm across the middle, occasioned 
by a blow from a heavy body. Liq. plumbi 
subac. dil. was applied for a week. The limb 
was then put up in the usual way with splints, 
extending from the elbow to the shoulder. He 
had no pain of consequence after the first week. 
The splints were removed at the end of six 
weeks Irom the time of the accident, and it was 
discovered that the bone was not united. AH 
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tenderness in the fracture had subsided, and the 
broken ends of the bone could be moved in all 
directions, without producing pain. 

The fractured hone was now inclosed in a 
leather case, and the limb was placed in a tin 
trough, bent to a right angle, and made long 
enough to extend from the shoulder to the 
wrist; and he was ordered to support his arm 
with a sling. The straps which secured the 
leather case were occasionally buckled tighter, 
as the muscles of the limb wasted, in order to 
keep up strong pressure upon the fractured 
bone. This plan was continued till the 11th 
of May, 1823, nearly ten months, but without 
success. He still felt the yielding and motion 
in the fracture, which were evident when the 
limb was examined. 



I was now present when Sir Astley Cooper 
examined the fracture, and told the man that 
the only chance left, was for him to submit to 
an operation. I requested Sir Astley to allow 
mc to try the effect of the apparatus, which I 
have described for fractures of the humerus, 
before he proceeded to operate, to which he 
politely consented. The apparatus was applied 
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and the man wias directed to carry the.arm in .a* 
short sling. .The broken ends of the boQe were 
pressed strongly together fornix fi^e/»; aii4» pt 

ft 

the expiration of this timc^ the apparatus was 
taken ofT^ and the bone was found firmly united 
and as straight as the other, 

. During the time he wore the apparatiiS5 be 
had occasionally pains in the fractujre, which 
he compared to those of rheumatism. . Thes^ 
were at first rather severe^ and .the part felt 
sore ; but both the pains and the soreness grar 
dually subsided. 

This case occurred in a strong man, whose 
health had always been good. 

March 11 th, 1823. — James Game^ a shoe- 
maker, aged twenty-eighty was admitted into 
St. TlK>mas's Hospital, under Mr. Travers, 
having an old fracture of the humerus^ just 
below the head, llie accident was occasioned 
by a sudden jerk of the arm, in consequence of 
the thread giving way, as he was in the act of 
pulling it, when mending a boot. At first, he 
had common splints applied in the usual way ; 
but it is evident that they had Uttle power over 
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the fracture, as he had always found the broten 
ends of the bone grate whenever he moved the 
^jfe)dy or the limb. 



m 



In this case the fracture had existed thirteen 
weeks. Mr. Travers politely called my atten- 
tion to it, and allowed me to try to bring about 
a union by the same means which I had already 
found eminently successful. I examined the 
limb. The man could not move the arm from 
the side. The fractured part was sore ; and 
crepitus was easily produced by rotating the 
lower part of the bone, while the head was 
fixed upon the scapula, by means of the fingers. 
TTie apparatus for fractures of the humerus was 
now applied, in the same manner as in the last 
case, and was worn for thirty-two days, and 
was then discontinued^ as the bone had united. 



The pressure kept up soon produced pain in 
the fracture, which was at first rather severe ; 
but it subsided in the course of a few days. 



This patient had not the appearance of a 
strong man ; but he states, that his health had 
always been good ; having never experienced 
any illness, except such sUght occasional attacks 
as the strongest men are subject to. 



John Ellis, eet. 22, a sailor, whose he^b 
had always been good, was admitted into St. 
Thomas's Hospital, on the 17th of July, 1827, 
under the care of Mr. Green, for the cure of a 
compound fracture of the right humerus. The 
fracture was occasioned by a severe blow from 
the handle of a crane, which struck him on the 
inner side of the arm, where the bone was ex- 
posed, and projected through the soft parts. 
He was brought to the Hospital immediately 
after the accident, where he was placed in bed, 
and had the limb laid upon a pillow ; splints, 
extending from the shoulder to the elbow, 
having been previously applied, with a view to 
support the fractured parts. 

Very little constitutional disturbance followed 
the accident. Suppuration was soon esta- 
blished ; and he was allowed to sit up, and 
hang the limb by the side, about the tenth 
day. The wound healed in about seven weeks. 
After this, two small abscesses formed in suc- 
cession near the elbow, which required daily 
attention for some time. 



Sixteen weeks after the accident, it was found 
that the fractured ends had not united ; though 
the original wound, and those occasioned by 
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the abscesses, had been healed for a considerable 
period. The tenderness in the seat of fracture 
had so far subsided, that he could swing the 
arm freely without producing pain. The frac- 
tured part did not feel sore when handled ; but 
there was slight tenderness experienced when 
.the broken ends of the bone were strongly 
reed together. 

The angular arm-splint was now applied, in 
such a manner as to meet the circumstances of 
the case. This soon produced pain in the frac- 
ture ; but, in consequence of the tender state 
of the skin about the elbow, where the ab- 
scesses took place, it became slightly exco- 
riated; which rendered it advisable to remove 
I (the instrument for a few days. 



^ Nineteen weeks after the accident, the skin 

being sufficiently hardened, the apparatus was 

re-applied. The limb had now again lost all 

tenderness, and the fracture was quite loose. 

Three or four days after the re-application of 

„the apparatus, pain again came on in the frac- 

and was accompanied with an aching, 

\ occasionally a shooting sensation, which, at 

mes, was rather severe, but never continued 

mg. The pain and tenderness gradually sub- 
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sided, and the limb became quite easy in about 
a fortnight. 

The apparatus was removed on the twenty- 
eighth day after its second appUcation, and the 
bone was found united. In the course of a few 
days, he was desired to exercise the arm, in 
order to remove the stiffness which had taken 
place in the elbow-joint, which was produced 
by the abscesses and confinement ; but it was 
feared that, in doing this, he injured the callus ; 
for, in about ten days after the removal of the 
apparatus, he complained of pain in the limb 
at the seat of fracture, where, upon exami- 
nation, slight motion was discovered. The 
apparatus was now again applied, and worn 
for thirty-one days, when its further use was 
discontinued, as consolidation of the bone had 
taken place. 

The soft anchylosis of the elbow-joint vras 
now removed, by the use of my screw appa- 
ratus, and friction — a plan of treatment which 
should always be resorted to in such cases, as 
there is danger of fracturing the callus, by the 
employment of irregular force. 



■ ' This man is now following his usual avoca- 
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tions, with the limb as strong as it was before 
the accident. 

Mr. Castledine, a strong healthy butcher, Case. 
ffit. 53, had a transverse fracture, situated in the 
middle third of ihc humerus, which was pro- 
duced by a fall from a cart. He wore the split- 
deal splints, for about two months, and after 
this, ray stiff elbow apparatus (not the angular 
apparatus for fractures of the humerus, as 
presume was intended) very badly applied. 

About four months after the accident, 
placed himself under my care, in consequence 
of the recommendation of Mr. Green. At this 
time, there was no pain produced by moving 
the fractured extremities upon one another; 
but he felt slight tenderness when the part was 
firmly pressed with the fingers. The state of 
the fracture did not allow of extensive, though 
very evident motion. The limb was perfectly 
useless. I applied the angular apparatus, as 
for non-union of the humerus of this descrip- 
tion. TvPo days after the application of the 
apparatus, he experienced pain in the fracture, 
of the rheumatic kind, which was rather severe. 

I On the seventh day after the application of 
Ibe apparatus, the pain and tenderness had 
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begun to subside, and had left him altogetlier 
al tlic end of a fortnight. The hone was found 
firmly united at the end of three weeks, when 
the use of the apparatus was discontinued, and 
he soon recovered the natural powers of the 
limb. 

John Wright, set. 29, a strong healthy man, 
came into St. Thomas's Hospital, under Mr. 
Green, for the cure of an ununited fracture of 
the humerus. The fracture had existed nearly 
four months ; it was transverse, and not very 
loose. The common splints had been employed 
in another hospital, but without any benefit. 
On his admission into St. Thomas's Hospital, 
my apparatus was applied. He complained of 
pain in the fracture, of the rheumatic kind, for 
the first five days. This gradually subsided, 
and soon left him altogether. He wore the ap- 
paratus five weeks, when it was discontinued, as 
consolidation of the bone had taken place. 



There is a case detailed in the Medical and 
Physical Journal for July, 1827, in which 
Mr. Brodic succeeded in bringing about con- 
solidation of the bone by the influence of pres- 
sure and rest. The man was twenty-four years 
of age, and fractured his leg and arm at the 
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SRine time. The fracture of the leg united, but 
no union could be produced in the arm. An 
attempt had been made to unite the bone by 
the use of a seton, which, however, only pro- 
duced some thickening round the fracture. 
When the man entered St. George's Hospital, 
about four months after the seton was intro- 
duced, the fractured ends appeared to be united 
by ligament, which allowed of considerable mo- 
tion. At the time the treatment by pressure 
and rest was adopted, the fracture had existed 
upwards of twelve months. By this plan os- 
.Bcous union was effected in three months, and 
the man's arm is now as strong and useful as 
the other. 

Influence of local Pressure and Rest in the 
Treatment of Fractures of long standing in 
the Fore-arm. 

In the treatment of non-union in the ulna 
and radius, exclusively of the olecranon and of 
the coronoid process, I have not hitherto found 
it necessary to employ any other means than 
the convex splints, which I invented for frac- 
tures of these bones ; though 1 am disposed to 
think that, in some cases, additional means 
might be required. 
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A gentleman, recommended to me by Mr. 
Green, fell, upwards of seven months before I 
saw him, with such violence as to produce a 
compound fracture of both bones of the fore- 
arm. The wounds were small, and healed by 
the first intention. He wore the common split- 
deal splints for a considerable time, and after- 
wards a leather case, buckled round the arm ; 
but no union took place from the employment 
of these means. 



When he came to consult me, the two bones 
were nearly approximated j and an obtuse angle 
had formed, projecting backward considerably, 
at the seat of fracture. The limb was very 
weak, so that he was unable to do any thing 
with it ; and very perceptible moliou could be 
felt in both bonCs. , 



I now applied my convex splints, in such a 
manner as to remove the deformity as much 
as possible ; and, at the same time, to keep the 
fractured surfaces closely applied to each other. 
The splints were taken off at the end of the 
seventh week ; and, on examining the Hmb, I 
found, that it had assumed nearly its natural 
appearance, but there was still an unnatural ap- 
proximation of the ulna and radius. 
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TTie radius was firmly united, but I had some 
doubt, whether the union of the ulna was quite 
so firmly joined as wouldjustify nie in removing 
all mechanical support, though he was now 
able to use his arm freely ; I therefore directed 
him to wear a guard for a short time, to protect 
the bones from injury ; and not to endanger 
tile union which had taken place by any violent 
exertion. 



A female, let. 74, applied to me for the cure Cwe. 
of a disunited fracture of the radius, of about 
eight months' standing. She broke both bones 
of the fore-arm by a fall down stairs. The in- 
jury was treated by short splints, in the usual 
way. The splints were worn for one month. 
Wlien I saw her the ulna was united, and the 
fractured ends of the radius were pressed in 
close against the ulna, and were overlapping, 
but had not united to the ulna nor to one an- 
other. The arm was very weak, and conti-' 
nued getting more so daily. 



When she came under my care I placed the 

arm in splints, in such a manner as to press the 

fractured ends together, and keep them at rest.' 

The splints j)roduccd some pain and tenderness 

3d 
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in the seat of fracture, which did not subilide 
till about three weeks after their application. 

This fracture united in seven weeks. 



The Influence of I^ocal Pressure and Rest in 
the Treatment of Fractures of long standing 
in the Femur. 

Treatment. The treatment of fractures of long standing 

in the thigh-bone must be modified according 
to the situation of the fracture. 

In the upper- If the fracture happens to be in the upper- 
third of the bone, the treatment I resort to is 
very similar to tliat which I have recommended 
^H in this work for recent fractures of this part. 

in the cerrii. Should it be in the cervix, the only difierence 
I have made consists in drawing the pelvis- 
strap closer ; so that the fractured surfaces may 
^m be pressed more strongly together than is re- 

^^ quisite in the management of recent fractures 

in this situation. 

^*^- John Lucette, aet. 44, a labourer, employed 
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in one of His Majesty's victualling yards, was 
admitted into St. Thomas's Hospital, having 
an old fracture of the neck of the thigh-bone, 
which had not been discovered before his ad- 



\i' He stated that he fell from a height of about 
four feet, and pitched upon the ground, so as 
to receive the principal force of the fall upon 
the left trochanter major. When he was lifted 
up, he was able to bear upon the Hmb, but not 
without considerable pain. He walked a few 
steps with assistance, but the pain occasioned 
by the effort obliged him to desist from pro- 
ing further. 



Upon examining the limb, after bis admis- 
sion into the hospital, it was observed that the 
Joot was not everted, but maintained its natur- 
ral position. The limb was retracted upwards 
of an inch, but could be readily brought down 
to its proper length by gentle extension. As 
soon as the extending force was discontinued, 
the limb became again retracted to its former 
situation. He had pain at the upper and inner 
part of the thigh, and the joint was tender when 
pressed upon. He had, also, some pain behind 
the trochanter major. He could bend the limb, 
3d2 
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and rotate it inward or outward ; but not wltli- 
out increasing the pain. Crepitus was felt by 
Mr. Green, several other gentlemen, and my- 
self, but not always readily. 

He was placed upon my fracture-bed, on the 
18th of January, in the manner I have directed 
for fractures of the cervix of this description, 
and the management of the ease, by the kind- 
ness of Mr. Green, was confided to me. 



. . -Three or four days after he was placed upon 
the bed, he had an increased degree of pain in 
the groin, accompanied with an occasional start ; 
which was sometimes sufficient to wake him. 
When he had been upon the fracture-bed about 
a month, a circumstance happened to him, in 
consequence of the ignorance of the nurse, 
which could scarcely have failed to disturb the 
fractured parts. He was again laid properly 
upon the fracture-bed, and continued upon it 
altogether eight weeks. At the end of this 
time, alt pain and tenderness had subsided, and 
the limb was only one-fourth of an inch shorter 
than the other. He was now removed to a 
common bed ; and, in the course of a few days, 
was allowed to bear upon the limb. As soon 
as he began to move the limb freely, the pain 



in the groin returned ; but this was experienced 
especially when the flexors of the thigh were 
exerted. It was difficult to say what was the 
cause of this pain, as the length of the limb 
continued the same as it was when he was taken 
off the fracture-bed. He was kept in the hos- 
pital several weeks ; and, during this time, was 
cupped twice or thrice, in the vicinity of the 
joint, with some rehef. He improved very 
slowly in his walk while he was in the hospital ; 
and as the limb did not become retracted, and 
as nothing satisfactory could be elicited as to 
the cause of the pain in the groin, he was dis- 
charged. 

^'This man went from the hospital into the 
(Jbuntry, and I had not an opportunity of seeing 
him again for several months. He then walked 
with a crutch and stick ; the limb had become 
retracted half an inch ; he had still pain in the 
groin when he bore upon the limb, and the 
crepitus of fracture could again be felt. 



This is a case of great importance. From its Re™ari"- 
early history, which I have obtained from the 
gentleman who first saw the man, in company 
with two other surgeons, I have little doubt 
that it was, in the first instance, a case of frac- 



I 
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tore of the cervix femoris, unaccompanied with' 
any considerable laceration of the surrounding 
parts. In a communication with which this 
gentleman has favoured me, he says, " I ex- 
amined the limb half an hour after the accideot.' 
There was no mark of injury, neither eversion 
nor inversion of the foot ; neither lengthening 
nor shortening of the Jimb ; the trochanter- 
major followed the movements of the limb, and 
not the least feeling or sound of crepitation: 
was distinguished in the various movements of 
flexion, extension, and rotation. He complained' 
loudly of pain ; but more when the thigh was 
bent upon the body, or the limb extended, than 
when it was rotated. There was not the slight- 
est discolouration or swelling ; the inner ankles 
were in exact apposition ; the man, while placed 
at full length on his back, was able, of himself^ 
to draw up the limb, and bend it to a right 
angle with the body. He even stood upon the 
affected limb, and swang the other about like a 
pendulum." The gentleman to whom I am 
indebted for this account, and who had several 
times examined the limb, wrote to me, under 
the idea that there was no fracture. He says, 
" what more was wanting to come to the con- 
clusion that there was no fracture of the neck 
of the thigh-bone?" So strongly was he con- 
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vincea that there was " no fracture," that ] 
doubt, from the tenor of his communications, 
whether he would have believed that a fracture! 
had been discovered, if bony consolidation had 
taken place under the treatment that was 
adopted. 

The early symptoms of this man's injury were 
similar to those which I have observed in others, 
who had fracture of the neck of the thigh-bone, 
where no laceration of consequence had occur- 
red ; and if he had been placed upon the frac- 
ture-bed before the limb became retracted I 
see no reason why strong union should not have 
taken place in his bone, as well aa in Fitzgerald's, 
whose ease I have related in a former part of 
this volume (seepage 22IJ ; but laceration of 
the surrounding parts having been produced, 
and so long a period suffered to elapse before 
any curative measures were had recourse to, the 
injury became one far more difficult to cure; 
and tlie man is now a burthen to his country, 
having been, I understand, made a pensioner 
for life, with a wife and several small children, 
irithout any other dependence for support. 



I This man's case was the first, which might 
E considered a case of non-union of the cervix 
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femoris, that I had had to maDs^;^md9 
sequently, experience had not taught nelioiiE 
long it might be necessary to confine a perMnl 
so circumstanced^ in order that a union might- 
take place which^ if not bony^ might be suflOU^ 
ciently strong for the restoration of the natural 
power and the free motion of the limb. From 
the circumstance of the limb remaining of tlie 
same lengthy for several weeks/as wh^nfae wtof^ 
removed from the fracture-bed, we might lafei^ 
that the uniting process had made considerabUt 
progress, notwithstanding the parts bad^beal' 
once, during his confinement, in all probability^ 
dmcb disturbed ; and if he bad continued ^p^n 
the bed another months ^the union might >jpir^ 
haps have been completed ;' or rendered #tnobg^ 
enough to bear the wagfat of the body widaMt' 
yielding. 

I have treated another case of non-union of 
the neck of the thigh-bone, in a female, which 
Ind existed about nine months, in the same 
manuar. I think it probable that the fractuiie 
was, in this case, external to the orbicular liga- 
ment ; but, as she had an a&ction of the chest, 
which prevented her from lying upon her back 
so long as I required, that d^ree of benefit 
which I hoped to obtain for her was not pro- 



c^eil.' She is a woman about forty yeari'nf 
age, and still continues to walk with crutches. 
This woman did not give the plan a fair trial, it 
would therefore be useless to relate the history 
of the case. 



hen the 

chanter minor, and oblique, the splints which — oiiiique. 
are placed upon the thigh must be made to act 
more powerfully upon the broken ends ; so that 
their fractured surfaces may be pressed together 
strongly in the transverse direction. 



, If the fracture be transverse, a power should Tmnaverse. 
also he employed in addition to the splints, so 
as to force the fractured ends together, in a line 
with the long axis of the bone. This might be 
either a bag of shot, placed upon the knee, or 
a padded strap ; which should be applied so as 
to exert its influence upon the knee and the 
pelvis. I am disposed, however, to give the 
bag of shot the preference, as it may be used 
with less inconvenience to the patient, in con- 
sequence of its pressure being more equal than 
when a strap is employed. 



The subject of the following case was a 
patient of Mr. Wray's, Salisbury Square. 
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Cue. Richard Springfield^ st. 39^ whose health 

had always heen good^ slipped as he was coin- 
ing down stairs, and falling backward, firactined 
his right thigh, immediately below the.trochaa- 
ter minor. He was carried to St. Bartholomew's 
Hospital, where he was placed upon one of 
Mr. Earless beds, upon which he continued fer 
a month. After this he was placed upon a copir 
mon bed, and was removed from the hospital, 
eleven weeks after the accident, with the limb 
tnuch deformed, and the fracture still disunity 

I found the fracture slightly oblique — 4tie 
'^ foot was everted, and a considerable angle was 

formed by the two fractured ends, which pro- 
jected forwanl and overlapped. He felt slight 
pain in the injured part, when the limb was 
roughly handled ; and the limb was weak. and 
useless. 

Sixteen weeks after the accident, he was 
placed by Mr. Wray and myself upon one of 
my mattresses, which was thrown over one of 
Mr. Earless fracture beds ; which I had had 
modified, so as to suit the circumstances of the 
case. This was done in order to save expense; 
as one of Mr. Earle's fracture-beds had been 
procured before I saw the patient. As he had 
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haJa fracture of the opposite limb, which had 
united with shortening, it was thought advisa- 
ble not to elongate the thigh, for the cure of 
which I was consulted. The foot was placed 
upright, and the whole limb being fixed, the 
fractured ends were made to bear strongly upon 
one another by the operation of a bag of shot 
placed upon the knee. 

Shght pain came on in the fracture on tHe 
fifth day after the commencement of this treat- 
ment, and slowly increased till the twelfth day, 
when it was rather severe. It then gradually 
decreased, and had left him altogether before 
the twenty-fourth day. 



The limb was examined at the end of the 
fourth week, and the bone was found united ; 
but we considered it advisable to let him remain 
upon the fracture-bed another fortnight. At 
the end of the sixth week from the time he was 
placed upon the fracture-hed, he was removed 
from it, and placed upon a common bed. He 
was soon after allowed to bear upon the limb, 
the use of which he gradually recovered. The 
length of the two thighs was now equal ; but 
as he had had a fracture of the left femur, wc 
could not say decidedly whether any retraction 



had taken place in the right. He had, alio,' 
had a fracture of the left leg, which united, with 
the fractured ends overlapping, so that he now 
wears a high-heeled shoe upon the left footj 
this limb being shorter than the other. 

■ Oblique fractures of long standing situated 
in the middle and lower thirds of the thigh, 
unite under the operation of the apparatus 
which I invented for recent simple fractures 
of tlic middle and lower thirds of the femur, 
&c. 



If the fracture happens to be transverse, a 
strap carried from the pelvis to the knee will 
be sometimes required in addition ; in order to 
keep up a proper degree of pressure in a line 
with the bone. The apparatus is applied in 
the manner which I have directed for recent 
simple fractures in the same situations. The 
straps, however, are kept tighter than is neces- 
sary in recent cases. 

Nov. 14th, 1825, Sir Richard S , Bart. 

was thrown from his horse, which, rolling over 
the thigh, fractured the bone near the middle.- 
The fracture extended obliquely downward and 
outward. He was removed to his residence, 



-which was about four miles from the place' 
where the accident occurred ; and the Hmb 
was laid upon the side, and the fracture treated 
according to the plan recommended by the late 
Mr. Pott. The limb was thus confined for six 
weeks ; and, at the end of this time, when it 
was examined, the fractured ends were over- 
lapping, but appeared to be united. 



About ten weeks after the first accident, 
the union gave way, under the action of the 
muscles ; and, on this occasion, the limb was 
placcid in the bent position, half way between 
the side and heel, and confined by means of 
splints, extending from the pelvis to the knee, 
in the usual way. It was kept in this position 
for nine weeks, but the bone did not unite by 
the interposition of callus. After this it was 
attempted, under the direction of Sir Astley 
Cooper, to excite a new action in the part by 
pressing the broken portions together, by means 
of a strong leather case ; according to the plan 
recommended by Dr. Inglis. During tills treat- 
ment, the ends of the bone were suflered to rub 
upon one another ; as Sir R. was suffered to ex*- 
ercise himself with the assistance of crutchcE, 
though he was not allowed to bear upon the 
limb. This plan occasioned great |min and 




tenderness in thefractorey but it kftiotfilhe 
^Soct c£ pmlucing comolMptticii xif .tlie:'4bqqt. 

Sixfy-MD weeks after the second aeeideD^ 
&t R. Iipplied'to me, and^opon jeatanmiagliiie 
linib, I fimnd that the^ 'fractove .wis 
*dboiit the middle eC ttofaone,i)ndv4 
in a direction dcmniaaririfl^ .oiitotiiid(;;i^ 
diat the fractured ends were overlc^iping jraliBr 
jmre than two mckee tmd.a ka^. life aur- 
fcooB oC the ixne whiidii««ft7i]raag4hiH.nBrirert 
imfgaAmaTy wene nnitBdjbym.floft.aabBtai|o^ vUAi 
diAiBoti ailovr of 9Miif:'ifgtfB^ ^sMlosat jA 
He ihad jcist all pdki.ai ;4fae(pait, ind mi%\fkk 
^hmr^«nd etmt#alkiipon;theJiiaibr^ tMm^ 
theAhigbANiU lM.faa8il7'fateit«o.ai(tafmidn^ 
an angle at :th6«Bai qfyfeatttme, |iri a ja o tj ngi» 
any direction; and Sir R. obseired that the 
fracture was getting looser daily. 

:;:Ait idle time this gentleman called .t^Km-me^ 
he was under the care of Mr. Brodie^ \Kfao, 
however, had seen him only a few timesi . f 
had an interview with Mr. Brodie, and W)e; de- 
termined to employ the apparatus .which I had 
invented, for the treatment of simple fraMctieros 
of the middle and lower thirds of the.jthigb- 
bone^ fractures of the leg, and other purpoaotu- 
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->. The apparatus produced a slight pain in the 
fracture about the third day, which came on oo 
casionally, and was at its height about the sixth 
day ; but, even at this time, the pain was neither 
levere nor constant. 

Sir R, was confined in the horizontal posi- 
tion ; but, in the course of a few days after the 
sppUcation of the apparatus, he was allowed to . 
turn his Umb from the heel to the side,and wide ] 
versd, at pleasure. This liberty rendered the 
confinement less irksome than he would other- 
wise probably have experienced it. 
w- 

At the end of the sixth week, Mr, Brodie, ] 
Mr. Copeland, and myself, examined the limb 
as far as we considered it prudent, at this time^ i 
and were of opinion that it was going on well j 
in fact, it was now so far recovered, that wis 
could not discover any motion in the situation of 
fracture. The limb was again confined as 

lore; and we determined to let it remain in 
apparatus for four weeks longer, in order 
[hat the union might become strong. At the 
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expiration of this time, making ten wieefrrfmm 
the period when it was first applied, the appa- 
ratus was removed ; and wc had the happiness 
to find that the bone was united firmly, and 
the limb upwards of three-fourths of an inch 
longer than it was when this treatment was 
commenced. 

The natural powers of the limb wert&'ldon 
restored, and he is now able to follow his hounds 
with as much case as any of his friends. ^ 



The result of this case could not fail to excite 
great pleasure in the minds of all those to whom 
Sir Richard is personally known. •■ •^'- 

It might be asked, why we did not endetrt'obt^ 
to extend the limb, so as to make its lenglK 
equal to that of the other, before we attempted 
to produce union by the interposition of bone. 
Mr. Brodie, IVIr, Copeland, and myself,' had 
some conversation upon this subject, and came 
to the conclusion, that it would not be advisable 
to extend it much ; for we considered that, as 
the ligamentous union was strong, and not loose, 
we frijould not be able to bring down the limb 
to its natural length ; and if we failed to do so, 
it appeared to us that we should lose strength 
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gf union, in proportion as we might gain in the 
length of the limb. We, therefore, determined 
taapply the apparatus, so as to bring the limb 
fS nearly to its proper form as circumstances 
IjtfOuM admit; and, at all events, if possible, to 
produce consolidation of the fractured ends, 
without endeavouring to obtain any greater 
degree of elongation than the then state of the 
^pft union would allow. 

A gentleman in the City, aged 55. whom I Case. 
attended, with Mr. Dendy, of Stamford Street, 
in getting from a stage-coach, fell, and broke 
his thigh at the lower part of the middle third. 
He was conveyed to an hotel, and treated with " 
the common short splints in the usual way ; 
but no union of the fracture took place while 
they were employed. ixaiti 

I saw this gentleman, for the first time, about 
eleven weeks after the accident,in company with 
Mr. Dendy, The fracture extended through 
the bone in a direction downward and inward, 
and the fractured extremities were connected 
only by loose adhesions. 



The limb was much deformed, there being 
an angle in the thigh, at the seat of fracture, 
3e 
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projecting greatly to the outer side, whili; the 
foot was twisted inwards. He was unable to 
raise the limb — in sliort, it was pcrfeetly use- 
less. 

The apparatus was applied, but not with that 
nieety which it admits of under ordinary cir- 
cumstances, as the gentleman had an anchy- 
losis of the knee-joint, the result of a disease 
with which he was afflicted at an early part of 
his lite ; and he had, also, a sore in the integu- 
ments, on the side of the inner condyle, appa- 
rently produced by the pressure of the splints 
which he had been wearing. In consequence 
of this sore, the jiressure necessary to bring the 
upper and lower portions of the bone into tlieir 
natural line could not be so effectually exerted. 
However, much was done in the accomplish- 
ment of this desirable object. 

On the removal of tiie apparatus, two months 
after it was first apphcd, I found the bone was 
united, with the foot in its proper position, and 
the thigh-bone only slightly curved to the outer 
side. 



This gentleman, possessing an irritable con- 
stitution, was very restless during the cure, which 
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probably delayed the accomplishment of the 
union many days. 

It mi^ht be observed that, previous to the 
accident, the injured limb was shorter than the 
other, the thigh-bone was curved outward, and 
the toot everted ; so that he walked with the 
inner side of the foot turned forwards ; though 
he now walks with the foot in its proper posi- 
tion, and the thigh-hone is less deformed than 
it was previous to the accident. 

March 16th, 1823. — Richard Holdway, aged Cum. 
twenty-nine, was admitted into St. Thomas's 
Hospital, under Mr. Travers, having a trans- 
verse fracture of the thigh, which extended 
through the hone a little above the condyles. 
The third day after his admission, he was at- 
tacked with cholera morbus, which continued 
for a week, and reduced him so much, that he 
was not able to assist himself in the least, when 
he wanted to be placed upon the bed-pan. 



On the 22d, Mr. Travci-s, with his usual 
politeness, offered me the superintendence of 
the treatment of the fracture. The short splints, 
which had been applied, were now taken off, 
and there was no swelling nor any appearance 
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of inflammation in the limb. Assisted by his 
then apprentice, Mr. Macmci'do, I applied my 
apparatus for fractures, &.c. of the lower extre- 
mities, in the manner I have directed that it 
should lie used in such cases ; and requesterf. 
him to have his bed made every two or three 
days, and to have the limb moved passively 
as often as he wisliod. This mode of treatment 
was followed for two months, but without any 
appearance of union. 

May 2*2. — Tlie apparatus was now applied 
80 as to press the broken extremities of the 
bone closely together ; but the pressure kept 
up was but slight ; aud^ in order to ascertain 
whether the motion, which was, from time to 
time, given to the limb, had any effect in pre- 
venting the union, I directed the man to remain 
quietly in bed in oue position, and ordered him, 
not to have his bed made above once in three 
weeks. This plan was persevered in till the 
23d of July, making a period of four montli^ 
from the time the apparatus was first applied ; 
but neither was there at this time any appear- 
ance of ossific inflammation having been set up. 



An additional apparatus was now employed, 
in order to press the broken ends of the bone 



789 . 

strongly together. He soon felt pain in the 
fracture after this, which he compared to the 
pains of i-heumatism. This pain was greater 
sometimes than others, but was never severe. 
On the 28th of August, the fracture was again 
examined by Mr. Travers and myself, and it was 
at this time found much firmer. The apparatus, 
being old, had now got out of order, and, iti 
consequence of some delay, it was not re-applied 
till the 1 1 th of September ; but, in the mean' ' 
time, great care was taken to keep the limb ' 
quiet. October 14th, the apparatus was re- 
moved, and the bone wks found united. 



In this case we see the etfect which a debili- ' 
tating disease has in retarding the union of a 
fracture ; and that when the action, which ap- 
pears to be necessary to the production of cal- 
lus, is once so entirely subdued as in this in- 
stance, it does not readily become re-established. 
Though I had previously treated three cases in 
the same way with the happiest results, I had 
some doubt whether, in consequence of inatten- 
tion, the motion which was, from time to time, 
given to the limb, during the first two months, 
was at all influential in preventing the union ; 
but this doubt was removed by the subsequent 
treatment, in which, notwithstanding the limb 
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vfBB kept quiet in one position f<nr two numlhs, 
no oBsific action was set up till the strong prea- 
iiure was applied. It appears to me^ therefiirey 
that the want of union in this case may be 
fairly attributed to the effects of the disordered 
and debilitated state of the system, from which 
he recovered but slowly ; and that the action 
nec^sary to the production of callus was brought 
kibbut by keeping the fractured surfaces atix>ugly 
pressed together, as in the preceding case. 
Strdng pressure was applied for sixty-nine da^s, 
and the man recovered without the least defer- 
mity in the limb. 



■'.«; 



Th0 Influence x>f Load Pressure and Rest in 
this Management of Fractures of long stand- 
ing in the Leg. 

Tnttment I employ, in the treatment of these cases^ the 

apparatus which I invented for simple fractures 
oi the leg, &c. This, is a simplification of the 
apparatus which I have recommended for sim- 
pie fractures of the leg, &c. (See page 418.^ 

OWique, |f ^j^^ fracture be oblique, the only difference 

in the application, from the mode in which the 
apparatus is employed in recent simple frac- 
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tures, consists in forcing the fractured ends 
more strongly together in a line with the trans- 
verse diameter of the bono, and in keeping the 
foot-board so that it might not produce short- 
ening of the limb. 

When the fracture is transverse, the foot- Truisvctse. 
board should be placed upon the leg-piece, so 
that the distance between it and the knee of the 
apparatus should be rather less than the dis- 
tance between the sole of the foot and the ham, 
when the foot is brought to form a right angle 
with the leg. By this arrangement, it will be. 
seen that, when the limb is placed upon the 
apparatus, and the foot-board brought up so as 
to form a right angle with the leg-piece, the 
back of the thigh, at the ham, will not be quite 
in contact with the pad covering the thigh-part 
of the apparatus. The limb being firmly fixed 
in the apparatus, with the foot and leg placed 
so as to form a right angle^ and tlie thigh as I 
have stated, the surgeon has it in his power to 
force the fractured ends together very strongly, 
by means of the strap which passes round the 
thigh, over the apparatus, close against the 
knee ; the foot bearing, at the same time, upon 
the foot-board, so that the lower portion of the 
fractured boue cannot recede at all from, the 
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pressure made upon it by the upper. In Hie»i 
cases the inside of the wooden sole of thd* sho^* 
should be paldded. 

I think fractures of long standing in th^ 1^ 
are more easily united than those which occur 
in any other situation. r : 

. A lady received a blow- irom die' heel b^ a 
horse, as she was on horseback, on iku/iowei^ 
pift o£ her stirrup-leg. The force fractored^^^ 
fibob, about two inehea and a half iAxn^*4il^ 
lower extremity^ and the tibpa an inch and^failf 
Affn^ ^ point of the inner mallebhis* Mlft^ 
afiplied to her surgeon in the cooMf^^ 'iMltP 
plfK^ her in the hoiizohtal position^ emf/ktyitAi 
sbcNTt splints, , and did evciryvthtng hl^^'tlMWigllt^ 
advisable. Eight weeks after the accident, 
finding she had no power over the limb, she* 
came to town to consult Sir Astley Cooper, and,^ 
by his recommendation, requested my attend- 
ance* The fibula was, at this time, united close 
to the side of the tibia, and the leg deformed 
in consequence ; but distinct crepitus and pre^- 
tematural motion were still observable in the 
fractured part of the tibia. 

The machine was applied ; and, in five weeks 
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and three days, tht; tibia, also, was found firmly 
united. 

^ During the cure, the lady walked about witlr < 

■iiie assistance of crutches, carrying the limb in' 

a sling ; received company ; or took an airing 

in her carriage at pleasure. ' 



^^. into 



f As Mr. Wallack, the actor, was travelling t 
from New York to Philadelphia, tlie coach was 
upset, and he was thrown from the coach-boxi 
into tlie road. The body of the coach, carrying' 
beavy load, tell upon his leg, and produced a' 
iture of both bones, through the upper and 
middle thirds. The upper fracture was simplej*" 
the lower compound. The compound fracture) 
was not attended with much laceration of the' 
integuments. There were two wounds which' 
led to the fractured ends of the tibia, each of* 
which was about half an inch long. Splints' 
were apphed to the limb, and he was conveyed' 
to Brunswick, New Jersey, a distance of about' 
fifteen miles, where he was put in bed, and'' 
the limb placed upon the outer side. The ten-' 
sion that came on in the limb was great; but' 
the constitutional symptoms which accompa- ' 
nicd it, were not severe. 



In a lUtlc more than seven wecka aftcr^n 
accident, it was considered that the bones were 
consolidated ; but neither of the wounds was 
yet healed. In the course of another week, it 
was discovered that the lower fracture of the 
tibia was not united. A scale of bone, about an 
inch long, and half an inch wide, was now taken 
away, and he was again confined to bed, with 
the limb lying, between splints, upon the side. 

After the dead bone was extracted, the wounds 
healed readily, and then various means were 
resorted to, under the direction of some of the 
most eminent surgeons in America, with a view 
to bring about union of the bone. Among these 
were friction and tight bandaging, accompanied 
with confinement in the horizontal position. 
After these means had been tried without be- 
nefit, he had splints applied very tightly upon 
the limb, and he was directed to leave his bed, 
and move about with the assistance of crutches ; 
but this mode of treatment was equally unsuc- 
cessful, and he states that, while he was trying 
it, he frequently felt the broken ends of the 
bone grate upon each other. 



Finding all the efforts that had been made to 
produce union of the bone were unattended with 
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* ^ny beneficial result, lie came to London for 
' further surgical assistance, and I saw him shortly 
. after his arrival, wliicli was upwards of seven 

months after the accident, in company with Sir I 

Astley Cooper and Mr. Triple. 

■ He couid, at this time, suffer the foot to rest | 
upon the floor, so as to support the superincum- 
bent weight of the thigh which was tlirown i 
upon it as he sat in a eliair ; but no additional ' 
weight could be borne. The only fracture which ] 
remained disunited, wa» that which extended j 
I 4hrough the middle third of the tibia. This | 
s oblique. Motion and crepitus were easily 1 
I ^produced in the fracture. The foot ' 
I (tended, the ancle fixed, and the limb was weak | 
'.snd useless. 



I applied my apparatus for fractures, &c. of , 

(the lower extremities, in such a manner as to 

I tpress the fractured surfaces closely together ; 

and directed him to take an airing every day 

with the assistance of his crutches, or in his gig. 

Severe rheumatic pain came on in the fracture 

the following night, but subsided altogether in 

I ■* few days. This mode of treatment was f)er- 

I •^■(revered in for Jbrti/ dat/s ; and, at the end of 

•this period, the bone was found united. He 



tile ladder, the cask overpowered him and (eW, 
When the cask had fallen about tliree feet, the 
keen edge of the end pitched upon the ladder 
and upon his leg, snapped the ladder, and, as I 
am informed by the surgeon who first saw him, 
produced a simple fracture of both bones of the 
leg. He was conveyed in a coach, about a 
mile, to one of our hospitals, where he was put 
in bed, and his leg was laid upon the outer side 
on a pillow. An evaporating lotion was applied 
to the limb, which soon became very much 
swelled and very painhil. Six days after, the 
tension was considered to be sufficiently reduced 
to allow of the application of the common splints. 
He was kept in bed three weeks after the ap-r 
plication of the splints, with the limb lying upon 
the heel. At the end of this time, he was suf- 
fered to leave his bed ; as his sui^eon con- • 
ccivcd, that the common splints were sufficient' 
to prevent motion from taking place in the 
fracture. He moved about with the assistance 
of crutches, wearing the splints, and carrying; 
the limb in a sling. At the end of the fifth' 
week, it was discovered that the fracture was 
not united, and that the leg was much de- 
formed. A bandage was now applied tightly 
round the leg ; over this, splints of spHt deal, so 
as to incase the leg ; and over the splints of split 
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deal, a pair of common leg splints. He was now 
confined to bed again for three weeks, with the 
limb lying upon the side. At the end of the 
three weeks he was again allowed to get up 
and move about as before ; with the limb con- 
fined by the splints, as last applied. He conti- 
nued this plan for three weeks, making eleven 
firom the time of the accident At the expira- 
tion of this time, the splints were taken ofi^, and 
it was found that the tibia was still disunited. 
He was confined to bed a third time, and hiA a 
stimulating liniment rubbed upon the 1^ e^iiry 
day^ the limb lying upon the^ side, without 
splints. This plan was contitiued till his ad- 
mission into St. Thomas's Hospital, but with o ut 
any beneficial eflect 

Upwards of fifteen weeks after the accident, 
and two or three da}^ after he was admitted 
into St Thomases Hospital, Mr. Green politely 
oflfianed me the superintendency of the treatment. 
The apparatus was applied so as to press the 
broken ends of the bone firmlv tocrether. He 
was furnished with a sling, and directed to 
walk about every day as much as he pleased. 
At the expiration of thhrty^kree days, tturing 
whkli, he occasionally Mt rheumatic pains in 
te fradwe, which, however, were never severe. 
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the apparatus was taken off, and the bone wm 
found united. 



^^H,. He informed me, that tic never fdt any sco- 

^^Ttation of motion in the fracture after the appa* 

ratus was first adjusted, though he had noticed 

that it fi'equently took place while he was wear- 

Img the common sphnts, notwithstanding they 
were apphcd so tight as to give him great pain. 
Wfa 



Ballard was a strong man, possessing a vi*- 
irous constitution. He may be said to have I 
^ways enjoyed good Iiealth, and he states, that 
whenever he received a flesh wound, it healed 
tt«)idiy. 



This man was admitted into the hospital to Reou 
which I have alluded, about the same time with 
another, 55 years of age, who had, also, a frac- 
ture of both bones of the leg equally severe. 
The latter was placed under my care, and was 
up on the third day after the accident. He 
continued to leave his bed daily, and to walk 
about the ward, with the assistance of crutches, 
till the 24th day, when the apparatus was taken ' 
off, as the bones had united. At the end of the ' 
fifth week he was able to walk the ward without 
crutch or stick. This man's case forms a strong 
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contrast to Ballard's, who was kept in bed tilt 
the end of the third week. It sbows: the 
rapidity with which union takes place under the. 
use of my apparatus, when a patient is allowed 
to be up. Ballard's case is a lesson for surgeons 
who fancy that a patient, with fracture of both 
hones of the leg, might be permitted to leave 
bis bed with impunity before the fracture is 
united, when the limb is supported only by 
the splints which are commonly employed. I£ 
Ballard had been treated in the same way ai' 
the other man, I have no doubt that the bones 
would have united by the intervention of callus, 
within three weeks^ during which be was c^fak 
fined to bed, under the treatment adopfei|li^ 
without its accomplishment. 

I 

t 

^Mc. J. Van W , Esq. aged twenty-eight, in 

endeavouring to quell the Negroes in Demerara^ 
on the 18th August, 1823, was wounded by. 
a musket-shot, which passed through the 1^, 
about six inches below the knee, and produced 
a fracture of both bones. He was carried 
home, and when the limb was examined, it Was 
found that the tibia projected about an inch. 
The surgeon, not being able to reduce the bone, 
into its proper situation, sawed off the project- 
ing portion. He was then placed in bed, with 




the' limb tying upon the outer side, and such 
mcana were resorted to as were thought ad- 
visable to preserve the leg ; and he states, he' 
Was attended " with the utmost care." '^ 

J 

High inflammation came on, and was fol- 
lowed by profuse suppuration. He remained' 
in bed, in this position, three months and nine' 
days, without once being permitted to have 
it made, for fear of disturbing the fracture. 
During this time, the discharge continued very^ 
great, and he became much reduced. 
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In December, he had so far recovered, as to 
suflfer himself to be wheeled about the room on 
a sofa. At the latter part of January, 18'i4, 
he began to use crutches ; and in the middle of 
February, he went out in a gig. Some bits of 
bone were talien away during his confinement, 
and the wounds were healed. After the lapse 
of seven months, finding the limb entirely use-' 
less, he resolved to embark for England. ^ 

About thirty-eight weeks after the accident',', 
he arrived in London, and, on the 6th of May^'^ 
called on me, from the recommendation of Sif 
Astley Cooper, wlio had informed him that the 
bone was not united. I examined the leg, and 
3f 



found a loose fracture of the tibia, extending ob- 
liquely downward and backward, accompanied 
with riding of the fraetured ends. The Hbuta 
was united, and the part which had been frac- 
tured was surrounded ^vith a large quantity of 
callus. Whenever he moved the leg, he felt 
motion in the fracture. The limb was very 
weak. He could suffer it to rest upon the 
floor, as he sat in a chair, but any additional 
weight thrown upon the leg gave hira pain in 
the fracture. 

May 9th. I applied the apparatus first, in 
such a manner as to bring the broken ends of 
the bone as nearly as possible into their proper 
situation ; and having done this, as far as the 
state of the parts would allow, I regulated it, 
as in the other cases, so as to press them closely 
together, and to prevent any motion from 
taking place between the fractured surfaces. 
He was furnished with a sling, and desired to 
go about with the assistance of crutches, or in 
any easy spring vehicle, as much as he pleased, 
taking care not to exert the muscles of the 
limb. 



He soon found considerable pain in the frac- 
ture, which subsided in a few days ; and, hav- 



803 

ing never been in London before, he now took 
every advantage of the liberty I gave him ; but 
he states that he never felt the least motion in 
the fracture after the apparatus was applied. 
At the expiration of thitilgfthree days^ I re- 
moved the apparatus, and found the bone was 
firmly united. On the 25th of June, he was 
able to walk about the house, with the assis- 
tance of a cane only, without experiencing 
the least sensation of weakness or pain in the 
fracture. 

Before he left England, which was in about 
seven weeks after I first saw him, inflammation 
was set up in the sofi: parts, a little dicrtiande 
from the part of the bone that, had been frac- 
tured, which led me to suspect, that some spi- 
cules of bone were lodged in that situation. 
This, I was induced to believe, might be the 
case, though they had not been previously pro- 
ductive of any mischief which led to a 6U8[li- 
cion of their existence. He walked about con- 
siderably — sometimes the distance of a mile. 
This, I conceived, might cause them to nrritate 
and produce inflammation ; which, it wa9 to be 
expected, would run on to suppuration, prepara- 
tory to their dischai^. In a letter which he 
favoured me with, firom France, dated 2d Au- 

3f2 



[TtlSt, 

away, 
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he states that these have since come 



This gentleman's health has always been such 
as we sec in persons who possess strong constiT 
tulions ; and he is certainly one of the most 
healthy- looking men I ever saw. 

As my patients with non-union in the leg 
were permitted to be about, it may occur to 
some of my readers, that friction was produced 
between the broken extremities of the bone, 
and that ossific inflammation was set up, in the 
same manner as when a patient, with short 
splints tightly bound round the leg, is ordered 
to bear upon the limb ; but this was not the 
case. The ossific inflammation was set up by 
the pressure, not by the combination of pres- 
sure and friction, which happens when the pa- 
tient bears upon the limb, secured only by short 
splints in the usual way. The practice of di- 
recting patients to walk upon the limb, secured 
by short spints only, but seldom succeeds ; and 
I suspect that the principal cause of failure is 
the frequent production of motion in tlie frao- 
ture — an evil which is effectually got over by 
the use of the apparatus which I have employed, 
as may be seen by referring to the cases. 
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Some surgeons may conceive that motion fce^ 
tween the divided surfaces does not impede the 
progress of union ; but this opinion, I believe, 
is fallacious. We must have a certain action 
in the part, which may be titfhpght about by the 
immediate effects of the injury, or by pressure ; 
but, in addition to this action, local rest is re« 
quired, in order to insure a favourable result. 

TTie cases I have related satisfactorily prove, 
to idy mind, that we have no reason to appre- 
hend the occurrence of non-union from the 
praictice I have recommended in the treatment 
of recent simple fractures of the leg; and I 
^Ntisume it will scarcely be argued, that ap 
^fi^aratus, which is capable of effecting a cure 
in ^ enses of long standing, is, at thfe same time^ 
Kkely to occasion such cases, when emj^yed 
ti»«the treatment of recent simple fractures^ pro- 
iided it be properly applied. If this be granted, 
atfd I think it cannot be denied, I must aasome, 
fhttt the mere existence of a fracture in the leg 
Mil be seldom sufficient to authorize us to eon* 
ikie a patient to bed, till the consolidation of 
the bone is effected. He may be permitted tb 
kAve his bed a few days after the accident, and 
wtil thus be saved from the irksomencss of re- 
maining so long in one position as is necessary 
for the union of the bones, and from the debi- 
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General re- 
marks. 



litating effects which long confinement in bed 
often produces upon the constitution. 

In detailing the symptoms which occurred 
afler the applicatkll of the apparatuses which I 
employ, I have said that pain was felt in the 
fracture in the course of a few days, which, in 
the different cases, differed very much in degree. 
In some of them it amounted only to a slight 
aching pain, accompanied with, now and then, 
a lancinating sensation in the fracture ; but the 
inconvenience felt in all the cases varied^ more 
or less, in the course of the day ; and I am not 
aware that, in any one of them, it was at Hny 
^riod 'sufficiently severe to affect the pulse — 
Certainly not so as to produce any noticeable 
fever. 



%D 



' I have related seventeen cases of non-union, 
in sixteen of which I have myself succeeded in 
producing consolidation of the bone ; namety, 

1 Fracture had ex- 1 ,, ., .^ j • / v ^\ », i 
iated (about)../ ^^ months,— united in (about) 7 weeka. 

2 Ditto 10 months,— ditto 6^0eekt. 

3 Ditto 13 weeks,— ditto 32 days. 

28 days. 
31 dnys. 

5 Ditto 16 weeks,— ditto 2 i days. 

L6 Ditto 16 weeks,— ditto 35 days. 



i 



4 Ditto 19 weeks 



f ditto (l»»appl»).... 
' [ditto (2«*appl*).... 
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ei -.1 Fracture had ex- 1 - .. i-.^ • «, «. / 

« a" I istcd .t J 7 months,— united m..... 7w8da. 

«S S I a Ditto., (about) 8 months,— ditto 7 weeks. 



■ 



1 Fracture had ex- 
isted 



C8 



}• 16 weeks,— united in 4 weeks. 

2 Ditto • 66weeks,— ^iKlo....* .... lOweeks. 

3 Ditto 11 weeks, — ditto 2 months. 

^4 Ditto... (about) 19 weeks, — ditto., (about) 10 weeks. 

1 Fracture had ex- 1 ^ , .... -^j 

isted . I ® weeks,— umted m 38 days. 

2 Ditto 7months — ditto 40days. 

3 Ditto 15weeks, ditto 33days. 

.4 Ditto 38 weeks,— ditto 33 days. 



The above cases were published in the First 
Edition of my Observations on Fractures. I 
have since successfully treated other cases which 
have come under my care at various periods after 
the injury was inflicted ; enough, however, have 
been related, to show the importance of the 
plans which I have advised ; I need not, there- 
fore, take up the time of my readers, by in- 
serting these, as their histories do not diffa: 
in any material point from those already men- 
tioned. 

Why, it might be asked, did the bones^ in 
all these cases not unite while the fractures 
were in the recent state ? I should say, with one 
exception, because the treatment adopted, and 



which is commonly recommended, did not pw- 
vent the fractured ends from moving upon each 
other. lit some of these cases an increased ac- 
tion had heen created in the fracture, and had 
again subsided hcfore they came under my care 
— why did tlie fracture, in these instances, not 
unite during its continuance? For the reason 
wliich I have just mentioned. Why did they 
all unite with so much facility when the plans 
of treatment I have advised were resorted to? 
Because, under their influence, an action above 
the natural standard was produced in the frac- 
tured parts, and during its continuance they 
were kept at rest. 



Treatment of Fractures of long standing which 
.,.do not admit of being united under the In^ 
Jluence of Pressure and Rest atone. 



i 



When a fractured hone continues disunited, 
in consequence of disease existing in its struc- 
ture, the local treatment will depend upon the 
situation of the fracture and the condition of 
the limb. In some nistanccs, as where the bone 
is in a state of necrosis, amputation might be 
advisable. 



When a bone is prevented from uniting by 
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the interposition of a foreign body between the 
fractured surfaces, it will be proper to remove 
it by an operation, and afterwards treat the case 
as a compound fracture ; taking care to keep 
the parts quiet, and in contact, during the gra- 
nulating process. If the fractured ends should 
not unite during the healing process, the influ'- 
ence of pressure and rest may be resorted to, 
in order to complete the cure. 

It ofiten happens, after compound fractures, Dead bone. 
that portions of the fractured ends exfoliate^ 
and, sometimes, the exfoliation takes place in 
situations where it prevents consolidation of tlrt 
broken ends till the dead bone is removed. 
This should not be attempted till it is separated 
by the absorbents from the living parts. Tlhe 
period which Nature takes for this varies ex- 
ceedingly in different, cases. Sometimes it lies 
loose in the wound, in the course of six weeks 
or two months after the accident; itt others, 
even several years elapse before it is all thfO^rt^ 
off. I am not acquainted with any applicatioh 
•which materially assists the process of exfolte-' 
tioii, and therefore it appears to me, that thk 
anrgMQ can do litde more, locally, till the deUd 
bone is separated, than keep the parts at iiedt, 
and guard the fractured limb from injury; taking 
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esre, ^^ ^^ same time, to support the consti- 
tution. If the fracture happens to be in the 
arm or in the leg, the patient need not be con- 
fined constantly to bed. During the exfoHating 
process, when the state of the soft parts will 
allow, he may leave his bed; but, if they be- 
come very much irritated, by hanging the limb 
down, it will be proper to assume the horizontal 
posture again for a time* If the fracture hap- 
pens to be in the femur, the patient must be 
constantly confined to bed, as the tinctured 
parts cannot, as far as I know, be sufficiently 
supported to allow the patient to move about 
with safety. As soon as the dead bone is sepa-^ 
rated, it should be taken away, and the case 
treated in the same manner as after the removal 
of any other body, which would have the effect 
of keeping the fraotured surfaces asunder. 

Some of these cases are very tedious, and, 
consequently, require much patience on the part 
of the sufferer as well as the surgeon. 

Preternatural ipj^^^^ j^ another State of the fractured parts 
which, as far as my experience goes, is not 
likely to admit of being favourably treated by 
the influence of local pressure and rest alone ; 
namely, where the broken extremities are held 
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together by a preternatural capsule, containing 
a fluid resembling synovia. 

A man was admitted int6 St. Thomas's Hos- ^ *" ^ 

Thomas's H 

pital, under Mr. Green, about six months after p>^- 
the accident, having a fracture in the middle- 
third of the humerus, which was very loose, so 
much so, that the portions of the bone could be 
bent upon one another with almost as much, 
facility as the fore-arm upon the humerus. All 
pain had subsided, and he did not experience 
pain or tenderness when the injured parts were 
pressed upon or moved. The apparatus was 
applied, in order to see what effect it would 
produce. It occasioned considerable pain in 
the part in a few hours after it was applied, 
which was so severe as to interrupt his rest, in 
a great degree, for several nights, and then 
gradually subsided. I examined the limb at 
the expiratibn of a fortnight, but it did not 
appear that the least good had been produced. 
As the parts had not become at all consolidated, 
notwithstanding the high excitement occasioned, 
it was the opinion of Mr. Green and myself, 
that it would be useless to continue this mode 
of treatment any longer, and, as the man de- 
clined to have any operation performed, he left 
the liospital. 
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Before this man was admitted, wc liad biA 
tlie experience of one unsuccessful case, which 
was tlie first that I had met with ; the particu- 
lars of which I shall now relate, as it seems to 
me deserving of particular attention. 



Malcolm M'Lean, a strong healthy sailor, 
aged 36, was admitted into St. Thomas's Hos- 
pital, March llth, 1827, under the care of 
Mr. Green, having a very loose oblique fracture 
of the upper part of the middle third of the 
thigh, which had existed twenty-four weehs. 
The fracture was occasioned by a fall upon 
deck from a height of about sixty feet. The 
limb soon became much swollen and very pain- 
ful. There being no medical man on board, 
ten days elapsed, after the occurrence of the 
accident, before any surgical assistance could be 
procured. At the end of this time, the ship 
arrived at a port in Montevidio, where he was 
received into one of the Portuguese hospitals. 
During the time he was in that hospital, nothing 
was employed to support the limb but short 
splints, extending fiom the [)elvis to the knee. 
These proved very inadequate to answer the 
purposes for which they were applied ; motion 
and displacement being produced, almost as 
readily as if the ease had been left to nature. 



The pain and swelling, however, which came 
on immediately after the accident, gradually 
subsided. Ten weeks after the accident, when 
he removed from the hospital to return to En- 
gland, the pain had left him, and he had very 
little tumefaction in the limb ; but they were 
re-produced, in a slighter degree, by his exertion 
to get to the ship, which he accomplished with 
the assistance of crutches, the limb being sur- 
rounded with short splints as before. 



On the 19th of March, twenly-five weeks 
after the accident occurred, and a week after 
the man's admission into St. Thomas's Hospital, 
Mr. Green politely ofti^red me the management 
of the case. Upon attentively examining the 
limb, we found the fracture extending obliquely 
downward and outward, through the upper part 
of the middle third of the bone. The fractured 
ends were very loosely connected, so that they 
could be freely moved in all directions. The 
upper portion was bent upon the pelvis, and 
the lower portion was retracted upwards of 
two inches and a half along the inner side of 
the upper. By gentle extension the limb coulfl 
be brought to nearly its natural length ; but, 
Lthe moment the extending force was discott- 
tinued, the lower part of the bone was again 
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" to the situation which it previously 
occupied on the inner side of the pelvic portion. 
Thus, the extent of motion which the fractured 
ends had upon one another in the longitudinal 
direction, was about two inches and a half. 
The fractured part felt somewhat tender when 
firmly pressed with the fingers ; but scarcely 
any pain was produced by freely moving the 
broken extremities upon one another. The 
lower portion could be carried out of a natural 
line with the upper> and almost bent upon it, 
without producing any inconvenience calculated 
to give rise to complaint on the part of the pa- 
tient. 



As I had not had a case of non-union of the 
thigh so loose, I was unable to say how far the 
Hne of treatment which I had found successful 
in other cases, would prove beneficial in this. 
I doubted whether a preternatural capsule, con- 
taining a fluid resembling synovia, had not 
formed here, as I find such capsules form more 
speedily when the fractured extremities are 
loosely held together, than when the connecting 
medium prevents any great extent of motion ; 
but, as I had not had any case in which I had 

t succeeded, I was unable to say, whether the 
nion of the 



I 



say, 
means I adopted to bring about t 
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bone by the interposition of callus^ would, or 
would not be sufficient to produce union after 
the formation of a preternatural capsule. The 
most prudent mode of proceeding, therefore, 
appeared to be, to have recourse, in the first in- 
stance, to that plan of treatment which, in my 
hands, had never yet failed. I mentioned my 
feelings to Mr. Green, and finding that he came 
to the conclusion to which I had arrived, as- 
sisted by his dresser, Mr. Wickham, I applied 
the apparatus which I invented for simple frac- 
tures of the middle and lower thirds of the 
thigh, &c. in such a manner as to retain the 
limb of its proper lengthy and to press thefrac^ 
tured surfaces strongly together. 

The apparatus had the effect of producing pain 
in the fracture in a few hours after it was applied. 
The pain increased and became severe on the 
third day, accompanied with painful startings of 
the limb. The pain, however, though severe, 
was not of a description to produce any marked 
eflfect upon the system. On the fourth day, 
the pain had much subsided. The straps were 
now tightened, which increased the pain^ in 
the fi-acture; but it soon became moderate. 
He wore the apparatus for about ten weeks. 
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suffering more or less pain in the fracture during 
the whole period, with the exception of two or 
three days previous to Its being removed ; but, 
notwithstanding the existence of the symptoms 
which precede union, viz. pain and tenderness 
in the fracture, were much more severe than in 
any former case I had witnessed, the only ap- 
parent benefit derived, was a closer confinement 
of the fractured ends, by the adhesion of the 
sofl parts that had taken place around them, 
during the continuance of the excitement which 
the operaUon of the apparatus had produced. 



Introduction of 



The plan of treatnicnc by pressure and rest 
having failed to produce union, the considera- 
tion now was, what should next be done in 
order to effect it. Mr. Green concurred with me 
in the opinion, that the probable cause of failure 
was the existence of a preternatural capsule, con- 
taining a fluid resembling synovia; and that it 
would be advisable to destroy its integrity by the 
introduction of a setoo, which would, at the same 
time, have the effect of exciting a high action 
between the ends of the bone, and in the neigh- 
bouring soft parts. This operation was deter- 
mined upon as the most simple of those which 
appeared likely to be advantageous when had 
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recourse to, in conjunction with any means cal- 
culated to support the fractured ends in apposi- 
tion and at rest. 



The man was placed upon one of my frac- 
ture-beds, and the thigh again extended to its 
proper length, where it was confined in the , 
bent position. He was brought to the edge of 
the bed, with the limb kept extended to its na- 
tural length, over the middle and lower planes 
of the bedstead, as before ; and, while he lay 
in this position, Mr. Green introduced a long 
and somewhat curved seton-needle, armed with 
silk, through the thigh, directing it between 
the fractured extremities of the bone. The 
needle was introduced at the outer and back 
part of the thigh, and brought out anteriorly 
without difficulty. The needle being removed, 
the ends of the silk were left hanging, and 
covered only with a piece of simple dressing. 
The man was now shifted back to the middle 
of the bed, without suflering any retraction of 
the limb to take place ; and, when confined in 
that situation, by fixing the foot and the pelvis, 
a splint was applied along the outer side of the 
limb, and secured in such a manner as to press 
the fractured surfaces gently together, without 
3g 
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pressing at all upon the soft parts surrounding 
tiic fracture. 

The next day, the Umb was rather swollen 
round the scton, from inflammatioD, and the 
pulse was increased in frequency. Suppuration 
took place in two or three days, and the con- 
stitutional disturbance became rather severe. 
The openings soon discharged a lai^e quantity 
of pus daily ; and this, and the constitutional 
disturbance kept up by the local irritation pro- 
duced by the seton, had the effect of reducing 
his system greatly. 

About a fortnight after the introductiou of 
the seton, it was observed that the matter be- 
gan to burrow beneath the fascia, presenting 
itself at the upper and inner part of the thigh. 
This affected his constitution still more ; so 
much, indeed, was the man's health disturbed, 
that it would not have been safe to allow the 
seton to remain in any longer; and it was ac- 
cordingly removed, on the nineteenth day after 
its introduction. 

' ■ The seton had produced a great deal of thick- 
ening of the soft parts surrounding the fracture, 
such as has been often mistaken tor callus ; and. 
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when the fractured ends were pressed together 
strongly, he experienced severe pain in the 
part. The matter was daily evacuated from 
the upper part of the thigh, where it lay very 
deep ; and it was found that the contents of 
the abscess gradually diminished in quantity, 
and ultimately disappeared through the open- 
ings made by the seton-needle. 



After the seton was withdrawn, the consti- 
tution soon began to rally under the influence 
of tonic medicines and a generous diet ; so that 
he was sufficiently recovered, in a few days, to 
feel himself able to take the common food of 
the hospital. Great care was taken to keep 
the fractured surfaces in close apposition and at 
rest during the suppurative process ; hut, as 
it was necessary, for some time, to move the 
splint daily, in order to evacuate the matter 
which had burrowed along the outer side of 
the limb, for about two inches beneath the 
vastus extemus, as well as that which had col- 
lected on the inner side, it will be seen that 
the parts could not be kept in that perfect state 
of quietude which it was desirable at this time 
to maintain. The matter could not be eva- 
cuated without producing motion of the frac- 
tured extremities of the bone. 

3g2 
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"Attne expiration of about five weeks from 
the time the seton was introduced, the dis- 
charge from the wound had ceased ; but there 
still remained considerable tenderness in the 
fracture, and thickening of the surrounding 
parts. Three additional splints were now ap- 
plied, and the whole secured round the limb as 
he lay upon the fracture-bed, in the same man- 
ner that I have recommended for fractures of 
the thigli, just below the trochanter minor ; 
care being taken to press the fractured surfaces 
strongly together, and to maintain them in tight 
apposition and at rest. 

These splints were thus continued upon the 
limb for a month ; and, at the expiration of tbia 
period, making nine weeks from the time the 
scton was introduced, they wore removed, and 
the limb examined, but no osseous union had 
taken place. The limb was rendered stlffcr by 
the thickening of the soft parts, which was the 
only difference the seton had produced. 

The man was now removed to a common 
' bed J and, some time afterwards, it was deter- 
mined, in consultation, to cut down upon the 
fractured ends, with a view to ascertain, if pos- 
sible, the cause which still prevented the pro- 
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cess of bony union from being excited ; and 
then to act in that manner, which, upon ex- 
posing them, may appear most advisable. 



The man was again placed upon the fracture- 
bed, with the limbs in the bent position ; in or- 
der to secure to the operator a perfect command 
over the muscles of the thigh. A semicircular 
incision was made by Mr. Green, which was 
commenced about the middle of the rectus, and 
then carried round through the belly of the 
vastus extemus. The flap was dissected back, 
and the fractured end of the upper portion of 
the bone brought into view. Upon clearing 
away the muscles, it was seen that the two 
broken extremities of the bone were connected 
together by a thick dense capsule, resembling 
the capsule of the hip-joint, the inner surfaces 
of which were perfectly smooth and shining. 
The integrity of this capsule was destroyed, by 
removing a portion of it from the upper frag- 
ment ; but, in consequence of the difficulty 
which was experienced in getting at the frac- 
tured end of the lower portion, which, as has 
been said, lay on the inner side of the upper, 
it was left covered with the ligamentous matter. 
In removing about half an inch of the fractured 
end of the upper fragment, which was done by 



one of Mr. Hey's saws, in order to give Toom, it 
was found that tlie bone had become soft and 
spongy at this part, apparently from interstitial 
absorption. From the manner in which the 
ends of the bone lay, it was evident that the 
lower portion could not be cleared of the liga- 
mentous dcposite which covered it, without en- 
lai^ing the wound in the soft parts — a proceed- 
ing which, in the opinion of Mr. Green, and 
some other eurgeons, appeared objectionable. 



Two or three small vessels were secured, and 
the cut surfaces were suffered to fall together, 
where they were lightly confined by a couple 
of adhesive straps ; and a poultice was then ap- 
plied over the wound. The pelvis was confined 
by the strap, attached to the upper plane of the 
fracture-bedstead, upon which he was placed 
previous to the operation, and the foot was 
secured to the foot-board. The thigh was lefl 
free from splints and bandages, being preserved 
of its proper length by the unyielding planes of 
the bedstead. 



The man did not suffer much from the' ope- 
ration, except when the finger was passed into 
the preternatural capsule, between the oblique 
surfaces of the fractured ends ; which was done 
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in order to ascertain its extent. The capsule 
possessed a high degree of sensibility, so much 
so, that when the finger was passed into it, the 
man could not help crying out. He said, the 
pain produced by the incision through the in- 
teguments and muscles was nothing, compared 
to that which he experienced when the irnier 
surface of the capsule was pressed with the 
finger. He was a considerable time under the 
operation, and felt chilly when it was over ; 
but he soon recovered his natural heat after he 
was covered with the bed-clothes. He passed 
a good night, and so free was he from consti- 
tutional disturbance, that he was put upon full 
diet the day after the operation. The limb be- 
came moderately swollen at the seat of the 
operation, and suppuration was established on 
the third day. The greater part of the cut sur- 
faces adhered, however, so that there was only 
a small opening, at the upper and outer part of 
the wound, for the matter to escape. Some of 
the matter burrowed towards the upper and in- 
ner part of the thigh, where an abscess formed, 
and made its way to the surface, producing 
some, but not severe, excitement of the system. 
The matter was evacuated by two punctures, 
made within a few days of each other ; and his 
health soon became strong. 



On the tenth day, a splint was padJeJ^ < 

applied along the outer side of the limb, so as, 
if possible, to produce absorption of the liga- 
ment which covered the fractured surfaces, by 
forcing them together ; but this was done in 
such a manner as not to press upon the wound, 
which could be easily dressed without moving 
the splint. He experienced a great deal of ten- 
derness in the fracture for the first month after 
the operation, especially when the slightest mo- 
tion was given to the limb- I T'" ' 

Seven weeks after the operation I removed 
the splint and exanuned the limb, but no union 
of the bone had taken place. The punctures 
made for the evacuation of the matter of the 
abscess had now healed, but there still remained 
a considerable portion of the wound over the 
fracture to cicatrize. 



Thinking it possible that the split cloth, 
which had been placed round the limb over the 
splint, had not been sufficiently powerful in its 
action to produce absorption of the ligamentous 
matter wbich covered the ends of the bone, I 
applied a splint on the inner aide of the limb, 
long enough to extend from the knee to within 
a very short distance of the fracture ; and having 
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re-applied the outer splint ts before^ I wrroaii* 
ded the limh with the web of a toumiqaety 
which passed over the splint jnst below the firao- 
tore. This plan enabled me to force the ends 
<^ the bone very strongly together by screwing 
tiie tourniquet The action of the tourniquet 
did not^ however^ produce any material excite- 
ment in the fracture. There was pain occasion* 
ally> but it was only slight and transient 

• 

The action of the tourniquet was kept upi as 
powerfully as the inan could bear it^ for a fort- 
night ; making nine weeks from the time of the 
operaticMfi. It was now removed ; and^ on ex- 
amining the limb^ it was found that no good 
whatever had resulted from the operation^ or the 
treatment by which it was foUowed. 
».■ * ' 

The limb was perfectly useless ; and, seeing 
that all our endeavours to bring about union of 
the bone bad failed^ the poor fellow was iiow 
desirous of losing it^ which was accordingly 
agreed to; ' 

« 

The operation was performed in a vety mas- 
terly^ and somewhat novel manner^ by Mr# 
Green. The bone was taken off immediately 



sbirre the pretcroataral joint, and abouTKanan 



inch below the trochanter minor. 



^ At the time of the operation, which was per- 
formed with a view to remove titc preternatural 
capsule, a bit of the fractured end of the upper 
portion was removed ; and it was observed that 
the bone was soft and spon^, apparently from 
interstitial absorption. This, however, was not 
the case higher up. Where the bone was sawed 
ofTin amputating, it was found perfectly healthy. 
Though the integrity of the preternatural joint 
had been destroyed, it was now again complete. 
The greater part of it was nearly the thickness 
of the capsule of the hijj-joint, but, at one part, 
it was thin, like the capsule of the shoulder- 
joint ; the capsule was accidentally torn at this 
part with the finger, and the inner side was 
seen smooth, and bad very much the appear- 
ance of synovial membrane, being moist and 
shining. The ends of the bone were rounded, 
and, where they came in contact, they were flat- 
tened and covered with a dense fibrous struc- 
ture, very similar in appearance to the interver- 
tebral substance when divided transversely, but 
especially that part of it which is found half- 
way between the centre and circumference. 



827 

The subject of the above case possesses a 
strong coustitution, and has always had good 
healthy in the common acceptation of the teim ; 
his constitution strongly resists local irritation^ 
and when it suffers in consequa^cc of great in^ 
jury, it soon rallies after the local mischief is 
siibdued. 

In this case, we might fairly attribute the Remarks. 
want of onion, in the recent stage, to the use <^ 
means which are inadequate to k^ep the frac- 
tured extremities in apposition and at rest« X 
regard the loss of this man's limb as a sacrifice 
to the treatment adopted in the recent state of 
the fracture — a sacrifice which, I am sorry to 
say, is often repeated, and will ccMitinue to be 
,«0, as long as the common means are generally 
employed. 

In this man we see that a preternatural cap* 
sule had formed in six months, which is a fact^ 
in corroboration of the opinion which I am dis- 
posed to entertain ; viz.thst^ where the fracture 
is very loose, and the powers of the constitution 
strong, preternatural capsules form much sooner, 
than where the ends of the bone are so con- 
nected, as to allow of their having but little mo- 
tion upon one another. 



We have here, also, an example of the inade- 
quacy of the treatment by local pressure and 
rest, which I have introtiucedj where the frac- 
tured ends of the bone are held together by a 
preternatural capsule. It is worthy of remark, 
however, that though this treatment does not 
appear likely to succeed in such cases, in the 
cases which I have related, it produced symp- 
toms far more severe, though similar in kind, to 
those which preceded the uniting process in all 
the instances where this plan was resorted to 
with success. 

It will be perceived, that the plan of treat- 
ment j£r^i adopted in M'Lean'^ case above de- 
tailed, commonlt/ succeeds in producing union, 
though there is, now and then, an instance in 
which, when resorted to alone, it will be inef- 
fectual. The converse of this, however, obtains 
with all the other plans with which I am ac- 
quainted. Bony union has been by them efiected 
very rarely ; and, even in these rare instances, 
commonly not till after several months of se- 
vere suiFering. 

In M'Lean's case, it has been observed, that 
very high inflammatory action, produced by the 
introduction of a seton, was not sufficient to give 
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rise to the uniting process, notwithstanding the 
most eiFectual means were used to keep the frac- 
tured extremities in tight apposition, and (as soon 
as the parts would allow) in a perfect state of 
quietude. 

P After this plan had failed, the integrity of the 
capsule was destroyed by the removal of a por- 
tion of it from one of the fractured ends, and 
though the assistance of apposition, pressure and 
rest were again secured, o&seous union was not 
produced.' 

L Upon attentively considering the state of the 
' parts in this case, in conjunction with othere of 
a similar kind, I am induced to believe, that in 
all very loose fractures of long standing, after 
trying, for a short time, the plan by pressure 
and rest without success, it would be better to 
cut down upon the fractured ends of the bone, 
and remove with the knife any ligamentous 
matter with which they may be covered ; and 
then to wash the ends of the bone with some 
stimulating fluid, calculated to produce active 
inflammation ; or to destroy the connecting 
medium by the application of caustic. After 
ijcither of these operations has been performed, 
me might anticipate, that bony granulations 
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PLATE II, 

Fig. 1. 

A view of the anterior surface of the upper 
and external part of the femur ^ taken from Mt. 
Charley's patient. 

a, A portion of the shortened cervix^ 

b, The head of the bone. 

C, Part of the shell of thp nec^^ birolj^en off 
with the head of the bone. 

df The trochanter major* 

e. The shaft of the bone.. 

f A mark on the he^d> showing the attach- 
ment of an adventitious ligament. 

Fig. 2. 

A view of the internal surface, made hy a 
perpendicular section of the same hone. 

a. The upper and lower lines^ connected by 
the dotted lines^ point out the situation of the 
shell of the upper and lower surface of the tro- 
chanteral portion of the neck. The lower line 
points to a portion of the lower surface of the 

3h 



shell of the neck imbedded in the head of the 
bone. This part of the cervix probably main- 
tains its natural direction and density. 

6, The head of the bone excavated, and re- 
ceiving a part of the trochanteral portion c^ 
the neck. ^ • *. 

c, A part of the shell of the neck brcifeh off 
with the head. This was apparently united, 
before the accident, with diat part whick is 
pointed out by the lower line, a, andtwith it 
formed the natural oUique line of tb^ 4Qwer 
surface of the neck. 

dj The callus, by which consolidatioa ia^ ef- 
fected, partly cancellated. 

e. The trochanter major. 

/, The shaft of the bone. 
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PLATE HI. 



lig. 



n4view ^ the anterior surface of the upper 
part of the nghtj'emur, taken Jrom the suffject, 
of Mr. Field's case. In this^figure is seen the 
natural direction of the neck. A part of the 
pelvic and trochanteral portions of the neck 
hailing been absorbed, the fractured surfaces 
could not be brought into contact at every part, 
but as there is a portion of the investing mem- 
branes left entire, the proper position of the 
head could not be mistaken. 



a. The head of the bone, with its round 
ligament attached. 

b. The trochanter major, 

c. The trochanter minor. 

d. The shaft of the bone. 

€, e, The capsular ligament ; a portion of 
which is removed, in order to show the anterior 
part of the neck more effectually. 

.ftj^i The line of fracture. 



-^ vieui of the anteriat siutfadi bfme 'hmer 
part of the \eXt femur , tdken frofii ihii'dtHw 
Mikfedt. ^' ' ' ^^ -% 

«, The head of the bone, ^''^'"« 

b, The trochanter major. 

c, A part of the tfoch'i^teral portion of the 
heck. 

rf, The oapsufl* ligatrtent tqm^ ba<*: "^^^ • 
^^ e, The ^haft of the b6tie. >A '-^- ^'-^^A 

'/, I'h^ Yieck: tendered 8moi)th% the «icd6tt 
of the tendon of the'psodl^tn^ti^atld^lteil 
intemus. 
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A view of the upper and pmterioi^ partttf 
the same bone. ' ' ' '" ' ^ -''^^ 

a, Part of the shell of the tipper sdtikce of 
the cervix. r.no 

b, The head of the bone. '■'' 

c, c, c. Strong adventitious ligaments niilnlfr^ 
from the inner surface of the capsule tO'tHA 
pelvic portion of the bone, into which they *i1ffc 
firmly inserted. * i m' 



frf. The trochanter j^ninw. 
«, The trochanter majon 

> jSy^ TM cap3i|lftr Ugawent cut and tumed 
1^^ ovfr the froch^ter wuQn 

gj A bit of bougie separating a portiofi of 
mlventitious ligament fix)m the capsule of the 
joint. . I, ^ , . 

RepTKents thei^terml .^ur/ac^ qf, the same 
bone, made hy a perpendiouliir ^ctixm qf the 
^/^ grepm-ation fhrpugh the head, ^eck, large 
t(Pffhff^^p', and consular ligament. 

«5 The shell of the neck at the upper and 
lower part of the trochanteral portion^ pointed 
out by the uninterrupted lines* These parts 
^ptc^;tp,,l^,.Qjr^ their usual density, and show 
the direction and thickness of the cervix. 

\^, ^,]^e. head of the bone, excavated and re- 
ceiving, near its centre, the lower part of the 
shell of the neck. The head is seen depressed 
j^^arf)? ^^^ trochanter minor, c, which it nearly 
(qi^cbps, and is firmly united to the trochanteral 
{:^ioii c^ the neck by osseous matter which 
has become cancellated. 



</, dj The capsular l^smenl opened and 
turned back over the trochanter major and 
minor. 

e. The trochanter major. 

/\ Strong ligamentous band nmning firom 
the neck of the bone, close to its junction with 
the head, to the capsular ligament, into which 
it was inserted. 

g, g. The apparent line of fractare. 
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PLATE IV. 

Fig. I. 

A section oftht upper pmrt of a femwr m 
Mr. hangsloff^s cottecHon, showing afractwre 
of the cervix closehf united by ligament, and the 
neck of the bone considerabfy absorbed. 

The patient lived only six months after the 
accident y and the limb was shortened one inch 
and a half. 

a, a. The line of unicHi. 
by The trochanter minor. 

c. The trochanter major. 

d. The head of the bone somewhat excavated 
and receiving the lower part of the shell oi the 
neck into the concavity. 



Fig 2. 

A section of the headj neehy and trochanters 
of a femur J which had been fractured at the 
base of the neck ; showing the neck of the bone 
drioen into the cancelled structure of the tro^ 
chanter major y where it is firmly united by bone. 



This preparation was in lUt. Greenes collection, 
who allowed me to take the drawing. 

a, The head of the bone. 

b, ft, I'he shell of the neck. 

c, The trochanter major. 

d, The trochanter ihincnr. 

e, An undivided portion of the shaft of the 
bone. 

J^jJ^i The line of union. 
g, Holes in the cancellated structure ot the 
neck and trochanter major. 
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IPLATE V. 



Fig. 1. 

Shews ihe Mnd vf deformity which takes 
place in fractures of the thigh, a little below 
the trochanter minor, when the fracture ex- 
tends through the bone obliqueh/, doumward 
and backward. The lower portion of the bone 
is retracted along the anterior surface of the 
Upper portion, and firmly united to it by callus ; 
a part of which is seen curiously deposited, 
forming a hook-like process over the sharp pro- 
jecting end of the lower portion of the bone. 
The d7*awing represents the appearance of the 
outer side of the bone, the head of which had 
been absorbed, apparently, from scrophulous 
disease. 

Fig. 2. 

Represents the kind of deformity which is 
observed cfter fractures of the thigh, a little 
below the trochanter minor, when the fracture 
extends through the bone downward and for- 
ward. The upper portion is bent upon the 
pelvis and abducted ; and the lower portion is 



retracted beneath it, and to the cmter side, 
where it is firmly united ly caUus near the 
trochanter minor. 

The preparation from which the figures in 
this plate were taken, was also in Mr. OreerCs 
collection. 



PLATE VI. 



Fig. 1. 



The humerus of a duck united hy a cross 
bar of bonCf presented to me by Mr. T. M. 
Lane, Surgeon to the Eye Inftrmmy^ Madras^ 

£0. I, O* o* 



Fig. 2. 

A clavicle fractured near the sternal end. 
The fractured ends were connected together by 
a preternatural capsule, which is laid open, in 
order to shew the broken extremities^ which are 
seen lightly shaded in the centre of the cavity. 

The preparation from which this was taken 
belongs to Mr. Green. 
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PLATE VIL 

'ontains representations of parts tahenfrom 

tung horse, which was rendered useless hy 

ffijiny received in the hip-Joint about Jif teen 

ths before it was hilled. On inspection, 

fieck of the femur was found fractured 

e to the head. The fracture was of the 

<e kind, allowing the fractured surfaces to 

re freely upon one another. The preparor- 

:f is important , inasmuch as it shows that 

' irritation occasioned by friction has caused 

' same changes to be produced in the upper 

^e of the acetabulumf the fractured surface 

' the pebnc portion, and also in the fractured 

nface of the trochanteral portion of the fe- 

lur ; namely, absorption and interstitial de-^ 

osition, by which the surfaces are rendered 

mooth and, in some parts, dense like ivory. 

"he ivory appearance, however, presented by 

he altered edge of the acetabulum, is more 

niversal than that of either of the portions 

f the femur. This might be attributed to 

he difference in the original structure . of 

he bone^ which is much less cancellated at this 

art than the neck of the femur. The ivory 

ppearance observed in the opposing surfaces 

>f the pelvic and trochanteral portions of the 

fnnur is much the same ; if there be any dif- 




Contains representations of parts taken from 
a young horse, which was rendered useless bif 
an iTfjury received in ike hip-joint about fifteen 
montlis before it was killed. On inspection, 
the neck of the femur was found fractured 
close to the head. The fracture was of the 
loose kindy allowing the fractured surfaces to 
move freely upon one another. The prepara- 
tion is important inasmuch as it shows that 
the irritation occasioned by friction has caused 
the same changes to be produced in the upper 
edge of the acetabulum, the fractured surf ace 
of the pelvic portion, and also in the fractured 
surface of the trochanteral portion of the fe- 
mur ; namely, absorption and interstitial de~ 
position, by which the surfaces are rendered 
smooth and, in some parts, dense like ivory. 
The ivory appearance, however, presented by 
the altered edge of the acetabulum, is more 
universal than that of either of the portions 
of the femur. This might be attributed to 
the difference in the original structure of 
the bone, which is much less cancellated at this 
part than the neck of the femur. The ivory 
appearance observed in the opposing surfaces 
of the pelvic and trochanteral portions of the 
J^emur is much the same ; if there be any dif- 



'% 



/erence it is in /avour of the pelvic parHaa. 
The drawings were taken t^Ur the bones were 
freed from the s^ parts hf maceration. 

Fig. 1. 

A view of a portion of the pdvis^ having a 
large quantity of osseous matter deposited isn 
irregular masses around the acetabulum. 

Uy The sawn end of the ilium. 
hy The altered edge of the acetabulum. 
Cy The head of the femur resting in the 
acetabulum. 

dy The sawn end of the ischium. 

Fig. 2. 

Represents the remaining portion of the head 
of the femur much hollowed out by absorption. 

Fig. 3. 

A view of the trochanteral portion of the 
femur covered round the base of the neck with 
a large quantity of neio bone very irregularltf 
deposited. 

Uy The trochanter major. 

by The remaining portion of the cervix. 

c', A poFtion of the shaft of the bone. 
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